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'1. Samolet AN-2 (The AN-2 Aircraft). This manual was published! In A* 

Moscow in 1959 by the State Publishing House of the Defense , 
Industry for the Ministry of Defense, USSR. It consists of “ 

62 pages of text, diagrams, and tabular data. The manual ' V 


presents instructions for the use of aviation, elects 
and radio equipment pf the AN-2. It was not classifies 
the Soviets. ‘ * ~ v*' '"A - 


by 


A - 


Vertolet Mi-IA (The MI-IA Helicopter) • This ma miAi was 
published in Moscow in 1959 by the State Publishing House 
of the Defense Industry, USSR. The manual contains 158 
pages of text, drawings, photographs and tabular data-, 
is a technical description of the MI-IA helicopter, a latjer 
model of the MI - 1 , and is 
with the AI -26b engine. 


based on tests of the MI-IA 


3. 


Aircraft IL-26, Technical Description, Part II, Description 
of the Construction" TAnnui um puhi <« HbyiHT" 

in Prague, in 195?. It contains 389 page s : of text, drawings, 
and photographs devoted to describing the various components 
and systems of the aircraft, such as the airframe, szj^ne, 
hydraulic system, control system, etc. It wasclassl! 

SECRET by the Czechs. ' . I . 
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6 . 


7. 


The IL-28 Aircraft with VK-1A Engine; Manufil for the Operation and 
Technical Servicing . This manual was published in English in 
Prague, in 1957. Its 333 pages pf text, drawings and tabular 
data present information on such operations as pre- and post -flight 
inspections, refueling, maintenance of the fuselage, engines and 
the various components and systems, and transportation of the 
aircraft. It was classified SECRET by the Czechs. 

Instruct 8 lya po Raschetu Dalnosti i ProdolzhiteJjiosti Poleta 

Yak 1SU c Dvigatelem M-11FR 1 Vint am V-501-lD{jl (Instructions 
for Calculation of Range and Duration of Flight of the Aircraft 
Yak-l8u with the M-11FR Engine andtiie V-5O1-D01 Propeller). The 
booklet was published for the Directorate of the Commander- j 

in-Chief of the Air Forces by the Military Publishing House of 
the Ministry of Defense USSR, in Moscow, in 1957* It contains 
19 pages of text, tables and charts. It was marked "Not for Sale" 
but was not classified by the Soviets.. Unfortunately, fnuch of 1 

the book was photographed out-of-focus. ' 

Aircraft Firing Sight ASP-3P; Technical Description . This 
document was published in English, in Prague in 1957* It 
consists of 129 pages of text, drawings, photographs, tables, 
and equations. Main subjects presented include principles of 
operation, design, and instructions for use. It was classified 
SECRET by the Czechs, but the SECRET stamp was subsequently 
painted over. 

Tekhnicheskoy.e Oplsaniye i Instruktsiya po Ukladke i Ekspluatatsli / 

Parashyuta S-2 (Technical Description and Instructions for 

Packing and Use of the S-2 Parachute). The booklet was printed 

in 1956, but no other publication data are" given. It beafs ’ 

order number—8l-3000 and the letter-number combination G 21054. ;j 

It has 65 pages of text and drawings. The booklet was ' " — ' — — Wl « 

photographed out of focus and much of It is illegible. 
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9. 


Tekhnologlya Vypolneniya Reglamentnykh Rabot na Vert ole te Mi -4 
(Technology f or Per f ormi ng the Regulatory Work on the Mt-4 
Helicoptei}, compiled by B. D. Kirichenko, N. A. Lisitskiy, and 
N. V. Budanov, and published by the Directorate of the Commander - 
in-Chief of the Air Forces, Military Base No. 77, in 1957. It was 
not for sale, but was not classified r by the Soviets. The manual 
was photographed out of focus, and much of it unfortunately 
Is illegible. It consists of 228 pages. 

UVP-I Rod-Type Bomb Fuze Control; Description, Operating and 
Maintenance Instructions . It was published in English, but no 
other publishing data are given. It contains 15 pages of 
text, drawings, and photographs. The booklet describes the 
various types of UVP-1 bomb fuze control and how to use them. 

I*-, was not classified. * » 



Glide Pa t h Receiver GRP-2 . It was published in English, In 
Prague, in 1957- No other publishing data were given. The 
booklet contains 8l pages of text, drawings, and tables devoted 
to describing the receiver and its components and explaining 
how it should be serviced and operated. It was not classified 
by the Czechs. 

A vt. or-Q b i Inaya Kisl orodnogo --Z& r y adgraya St ant siya " AKZS-40" % 

’Si s ar.lye 1 I nstr u ktsiya po its luzhi vaniyu_ _i Ekspluatatsli 
(Au '.umobile Oxygen- : barging "Station "AKZS'-4c"7 Description 
a . r.r cruet Ions for Service and Use). The' booklet was 
printed for the Ministry of Machine 3u; id' USSR; no other 
publishing data are gi/en. It consists of 114 pages of t£xt, • 
drawings, and tables; it was net classified by the Soviets. 

S-KtC-R-Z-T * ■ 
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Impulsnyy Slnkhroskop, Tlpa SI-1; Qplsaniye i Instruktslya 
po Ekspluatatcii (impulse Synchroscope, Type SI-1; Description 
and Instructions for Use). It was printed in 1958; no other 
publishing data are given. The booklet consists of 44 pages 
of text, diagrams, and tables and an electrical flow chart. 

It was not classified by the Soviets. 
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13. Dublikat Formulyara, Dvigatelya Tip ASh-621r, Serlya 13 

No. LS 1305 6 (Duplicate Logbook, EnjSie ^Type Aflb-6feir, 

Series 13, No. LS 13056). No publishing data are given. 

The book consists of 304 pages, mostly of blank forms to be 
filled in as the engine is used, inspected, and repaired. 
Duplicate blank pages were not photographed. Also included 
are 14 rating booklets (pasport) used to record events in 
f the operation and maintenance of components of the engine, 

f I together with a 30«page pamphlet entitled Tekhnlchegkoye 

Opisaniye Generator Tlpa GSK 1500 (Technical Description 
of the Generator Type GSK 1500) which was found in the 
pocket of the rear cover of the logbook and is being 
treated as part of document No. 13. None of these^ma^er^ls 
were classified by the -Soviets. 


14. 


15 * 


U 


4 


Testing Set fV3/43l7 for Checking Sight I- ff C - 163 . The 
booklet was published in English, but there are no other 
identifying data. It contains 24 pages of text and diagrams 
on the design, care, and use of the set. It was not 
classified. 

P ES-15B Mobile Power Station . This manual was published in 
English,in Prague, in 1957* No other publishing data are 
t given. It devotes 3 S pagejg of jfcext^ diagrams, and tables 

‘ to a de script idn of the station and it £ components and hdfc -i 

to operate, maintain and repair both the station and its 
components. A 47-page appendix on the GAZ-MKB engine deals 
with the technical aspects of the engine's construction 
and its servicing. It was classified SECRET by the Czechs, 
but the SECRET stamp was subsequently painted over. 
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Radiolokatsionnaya Stantsiya P-20; Rukovodstvo po Remontu, 
Albom I Prilozhenily TRadar Station P-20 ^TOKEN/: Repair 
Handbook, Album 1 Appendix). This manual* consists of 104 
pages plus 18 large sheets of wiring diagrams. All of the 
material is presented In diagram and tabular form. All of 
the significant publishing data were obliterated. It was 
classified SECRET by the Soviets. 


17 . Nazem ny y Radlolokatslonnyy Zaprosc hik NRZ-1 - Albom Prilozheniy 

k P.u kovodstvu po Remontu (The NRZ-1 /FISH NET/ Ground * 

Interrogator - Album Supplement to the Repair Handbook). This 
manual consists of 127 pages of diagrams &r.d tabular data. 

The Soviets classified this document SECRET. All significant 
publishing data were obliterated. 
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Sawolet AS-2 (The AN-2 Aircraft, ) . lki» mnt Mi l was published In 
Moscow in 1959 by tibe state Publishing House of the Defense 
Industry for the Ministry of Defense, USSR. It consists of 
62 pages ortext, diagrams, and tabular data. The jMurual 
presents instructions for the use of aviation, electrical 
and radio Equipment of the AN-2. It was not classified by 
the Soviets. 

Vert ole t Mi-XA (The MX-1A Helicopter) • This manual vas 
published |in Moscow in .1959 by the State Publishing, Eous® 

The i^UAlT'cuTi^ih^ 

paged of text, drawingjs, photographs and tabular data. It 
is a technical description of the MI-1A helicopter, a later 
model of the Ml- I, and is based on tests of the M1-1A 
with the AI-26B engine. 

Aircraft IL-28, Technical Description, Fa rt II. Description 
of the Construction . This manual was published in ^ mh 
in Prague, in 195 T- It contains 389 pages of text, drawings, 
and photographs devoted to describing the various components 
and systems cf the aircraft, such as the airframe, , 

hydraulic system, control system, etc. It was classifies 
SECRET by the Czechs. . 
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aircraft firing sight 
ASP - 3 P 

TECHNICAL DESCRIPTION 

t tvftntTTQN AND PURPOSE O F THE SIGHTING BEYICE, ,. 

. qi-rht ASP-3P is intended for sighting during tha firing 
^ litti mar gun turret M 6 of the bonber 

U t; firin; sight autocratically corrects for angular 
. +n th0 relative disuluconont of the target .while following 
« well as deviations duo to the lag of a projectile and 

the lowering of its 3 i^hting device are produced in 

Thr> 'uvular corrections in tne si/jHWH, 

acc“with the range of flro.tho ar^ea of the turned ° 

tho lon.-itulin.ol axis of the firing piano, its speei and altl . 

Of night With tho ballistic nbbrovla 

Tho range rheostat of tho sight ASP-5. 1» aarte i wa 

tian of tho typo of gun (NP-^for which it !.***£ ^ 

Th. interconnection with tho gun ensures the a. aUe . 
of the sighting head's ncchanical axis to the gun a axis^ ^ ^ 
turns of tho gun. The angular corrections prolu ct - th0 

transferred to a nobilo grid, visible n 0 t plane ) frou 

sight .which deviates (when closely auctions 

its nechanical axis (the gun s axis) ' J thG gl ,. h . 

depending on tho firing paranotors.talcon into account by the 

ting device. * _ vls nng the line of 

Thus tho angle produce'! botwoon the gun 
sight of tho target plane, passing through the conmoprint. 

sighting grit, corresponds to the total angu " ta t though 
Then using the eicht ASP-3P the gunner s uimtor systen* 

n seni- transparent nirror in the sighting ea 

thus in addition to the plane alnsi the 

of vision the range finder circle, famed », sight mall 
centre point .ant the constant dlsnetsr circle ( Pig. W 
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Kinco-f iader CJ-rc.-c 
of variabl e ■ ia.-.o- 


Con stani 


■ ,-vr o..rci 


. \ cn'.ro aint 

/ \ 



Pig. 1 . The sighting device field of vision 

™st«t lioneter circle Is uSo :1 with the gyroscope arrests, 

(th , sight's lino of wight i 3 rigid with resect to the axis of the 
, . - t , hit '■ Quickly mnouvring target when lir^o ini’- 

"l Aro a/a range outside the scope of the sigh 
ting tevice automatical ncchcnisn.as well os « the gyroscope 

15 7n^.iZT^ sight is equipped with neehonicol sight which 
ia nnni os^o substitute in cose the gyroscope or the electric lllu 

-imtion foils to work. ^ which coraellod the 

Unlike ether .ishc " aM the foreshortening 

nrcs zz 

->n.i nt the sine tine franinc it with the rime 
II # ZAgLC pATA FOP THE SIGHT — 

1 ) TACTICAL - TECHNICAL DATA 
a) Tactical d$tn 

The Bight is calculate! for tho following ratios of the 
individual parameters : 

« i haA r 


1 ) ilan-’o of fire ... 


2 ) Tlnne of own velocity 

Altitude 

•un Vck angles (azimuth) 


100 + 300 c 

500 + 900 kn/h 

1000 + 14000 n 
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00 + =00° 

5) Gen raslo of devotion 4 , n 

% 152 T ^ 

G) Large at ancle of legd 

b) Electrical data 

1) The slight 13 auppllod With direct current 

fron the electrical power supply having ^ m 

voltage of .» ^20 W 

2 ) In^ut oowor not oxceo line * * * * 

5) The eifiht le equipped with c cerbon vel- 

tope resale tor which mintcine the . volt^e 
on the min ports of the sight within*. 22 - 

.;) Motor DG-2 : 1,0 W 

output on the shaft 5200 r(jv/n 

revolutions per ninute 0,4 A + 103 

Full Ion! current 22 V, 12 W 

5) Electric Ian? 

c) Optical lata jqq ^ 

1) Focal length of objective 46 iri 

2) Clear lianeter of objective * 

3) Eyepupil distance fron semi transparent ^ nn (naxin) • 

nirror (ne asurei alone optical axis)... thoue 

Anpuler diene ter of the ren 3 e-flnders 
circle varies within • • 

5) Angular lianeter constant lianeter ^ <31 3 t. 

circle • 

Q' COMPASS SIGHT - 

, V+ nnnniuts of the following parts: 
f The comlete sight consis 

M/iIN PARTS: x pi0C e 

Sighting heal with range rheostat 1 ^ „ 

Conputin g cechanisn 2 ^ „ 

Speed rnechanisn 3 ^ « 

Altitude nechanisn 4 ***'** i « 

Junction box 5 * ** •• 

Voltage regulator 6 ^ » 

- 1 i ^ int jrforurice suppressor pifr.No.2-. • .page 4 
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gpAPB PARTS t 

Lnnps 22 T, 12 W ' 

Seni- transparent nirror 

Light-filter 

Spring belt ***“’* 

Silicngel (in horns tic packing .. 

TOOLS 

Screw- driver 0,0 x 6 m 

Spanner 9 X 11 m 

Tool for chohging silicngel • ••• 
V/ire for changing silicagel • ••• 
Screw-driver for removing drier 

accessories 


pieces 


piece 


piece 


Case 1 v 

Hnpkin 2oo x 2oo rm W 

nI . paaaaE of o rgana ss gaWL - ’ 

j ) formulas solvhj dy the sight 

o) of of boater3 

«he» firing fron guns nounte relative angular 

fitted » closely) i it is ~ees- 

velocity of the targot relative dleplocenent of the targe » 

sary to take into account the rel 

the lag and the lowering of the P*° tlons are produced auto- 

In the sight ASP-3P the nocosaary^orruc ^ ^ velocity .angles 

natically according to the r ^® plane and the altitude. 

Of «. gun to the longitudinal e^e ef ^ slghttng , K t the eight 
The angler correetlone.proaieed on oochanle3 i Ml9 (the gun 

line of sight into ouch a P° s “ i ^.ond the target plane 

axis) that the pmjectile fired t0 aneur. the target 

reach the point of lead at the s® 

being hit tv the projectile ^ro ) relative coordinate 

Fl6 . , ehowe the tlM wget are flyind en . 

rwaten for tho case tha 


ays ten for xno 

*■ ho s one level# 


Ton* contains the following notation 
md velocity vector of the Pro»°*lle^ 
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Bt 


T ] 

V, 

t 

V 1 

D 

D_ - 


Pi g *3. Diagran of aerial fire 
ooint of lead} 

velocity vector of the bonber > 

voi °r y ^ 

relotive velocity ^ non er,t flrlns , 

raiiue vector to *o rohgo D „ i 

aock angle of the targ , direC tion of the pro- 

radius vector of the target in the 

jectile initial velocity J ln the relative coordi- 

% a - radius vector to the ?0 * connected with the 

note systen (in the coordinate systen 

b °t r ^ of the target (Corresponding to the lead distance, 

. r* o* s* *« - - ■"** ° f firin3 1 

5 - vector of lag of the projectile I 

- 11— r "rCI - rrietiv/cooraincte ey steal 

Qr —course angle + a lr +o lead distance } 

T ^ tt “ -fr/rssx c °" a 8!,stro * 

oorr « t lea for t» 

rJTJ’ZZZZZZ 01 sl3ht) ,,hlch llea 

vortical piano. the pro j e ctilo} 

j.) _ angular correction for the ag 


Id- 
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„ „ . f relative dlaploconent of the 
„j calculation of tno rou-. 

«^’of aortal flw th0 “*? ** 
lot ua const lor the on ^ sono xovol.aaWiW 

-irir-oToolocl, fli^t of tno tercet .luring 

fol->ht of the projectile. co rtnln nonant the rovol- 

^ * — - - — * 

i. -» T!"«Se V Cctts S f^ 

, r W ith the line of aignx » with tho 

Tins ^ ' m ' 1C a , _ its axis including an angle Q 0 

with constant veloci 2 t _ v and 

line of sight A- iiroctci along the vector 0 

Thc axis of the gun barrel 1 of the bonber. 

poms on ancle a «ith «• ^ “ th. target and that of the 

If wo consider both the not! oon ,on condition *at 

i icctilo relative to the fir -> t0 neet at a certain 

---or future position detune tho 

rroX-Waugloofload- _ ^ { 

Solving the triangle —la D 

T* _ Id n '"* 


Jli-e 

sin 10° 


= 7ST. 

sin '13 . 

• /nan 0 - a / e^als sin 
it, since sin A30 - V 

v r ain qp 


Sln M = side of equation by ** 

. rUviding the right si - 10 

Multiplying and liv - D (2) 

’ sW “ cm M - 

Fron fig, it i. ovi--- r^rr/l tar/t” ». 

nothing but tho relative »> 

8in ’ Id = ’ 13 

( 4 ) 

Substituting D o T Id 3 T 


tain 
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. » i ' Equ. (5) fo* tho angle of 

For snail angles sin ld Id 

* or rewritten as follows . 

load can therofore be rewri^ (6) 

13 r aerial fire the expression for tine T ld of 
Fron the theory of acri- D m the absolute 

th0 projectile fUSht thresh a ^ 

syeten of coorttnotoe 1» D o (1) 

T l<i ' fTTon D Tfl/ V Ol 


ld ^n/lo^ld/ V ol 

— . in the relative coordinate syston.Bqu. 
Knowing the distance b y in the 

(7 ) will assuno the fom : n ^ = D r ( 

r_ . n Dr . = -r- 7 ? fJcJjJ) 


whore 


no tne • D (a) 

I-- iw 0 ) ” STic^r^) f »W > 

5= Vo_ ■ 


„ token out ond place 1 in front of 

jr" - - - - " vcloclty 18 ^ 

^ v ~«'£T*£-*7» 1 
* -V * fc (c,,PrV J 

°r X, i.c. D r »Mf " “ Wr 

t = f rc^-Vr, - ) 

n T Of lead in the sight ASP-3P ***** 
Thus, the fornula fat the an; c (6) 

nes tho fom; i ld = • T . _ 1<nB of sight, equal to the 


rrrr-» - - sr --- - - 

T is the tine introduce'., w 

Altitude H and other poraneters. doe8 nQt ^ter it™ 

’ The fom of Ecu (6) *- the *£ > t>rget -»-»«• 

expression for tne 
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.) Calculation of tna la, of'tha projaotll. ■ 

When considering the m * h * ^‘“^^octad with the bomber), H 
coordinate system (system profile, which 1. due ■ 

we must take into account the g resistance. The lag vector H 

to the offset of the coupon. ,n«, * ^ 0( tha tatbsr . ■ 

hQ3 a ircction opposite that the lag vector z is 

From the theory of aerial fire we _ 

determined from the formula ^ D r /# (11) 

n - Vn / ” Tf 


whore -a is the lag vector-, 

J- : il :: radlusuro c t or of the target in the direction of the ^ 

r vector V 0 | oroloctUo through the lead distanca, 

T is the tine of fllgh 0 ln the relative coordinate 

As was shown abovo, T ld is u 

system using the formula 5 d ( 8 f 

•- m = -it < 


, n , flre it is also known that the 
pro the theory of the aer^ ^ ^ proJecti ie can he expressed 

average velocity f m ( r o expregg ion 

with sufficient precision by ^ V ) Ch D, 

/ nv Ti V J ““ * _ ^ 


with sufficient precision oy _ (n v ) Ch D r 

f (Ch D V Q ) * v 0 
Equ.(8) can thus be rewritten to ^ 

15 V 0 - K (n V 0 ) C h Dr dlrec tion of fire, 

where h <nv> is a coefficient ~ ^ an oxprasslcn 

Substituting the value » u Into aqu 
for the magnitude of the lag vector ^ ^ = V 

z * ‘ V 1 -V-Stn V 0 l«hV 'V 0 

<uv.lt. dJ _ or * ^L- * <" V °h 

■ ■ii i - n — K - o 


or 2 s 


K (n V Q ) ^ D r T ld 


V Q - V ^ r for K(n v ) and C £ 

Substituting for reason of design ^ 

for C h we obtain V, k av - C_ T ^ . 


n T D r 
° Id r 
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, .no (see Fig*?) we can wr ^ e dovm * he ex " 
Th^^ctlon^ Ing of the projectile ■ 

lg • 

or ,as sin (18°° " >Q g ^ ~ 3in " * 


. , i Bqu-( 13 ) can be written in 

Since for small angles sin i ^ . ig 

the form _ z sin g „ ( 14 ) 

Substitute* the projectile ^ 

determining the angular n (1 c. 


^0 T ia 




v n Eou (15) cannot be realized in the sighting 

In this form however ,Equ#vl5 

device for reason of «ortgn. aesig n of sighting 

In order to incorporate Equ.( 5 ^ , corre ,ponaing to 

device JSP-5P.it is necessary oxo8 x> y> axes perpondl- 

thc projections of the log vec Mee ) slnc c the production 

cular to the axis of the gun e ^ accomplished by deviating 
of the lag angle in tho sig ^ ot 00 ils .placed 

the axis of tho gyroscope by ““ of th e magnet system, 

on the vertical and horizontal pole pa ^tlon of the 

In order to simplify the determination of 

vector V p on tho axes x, y <Fig. 41 1 

V . - T, COS .(90°- q> • Vj. Sin q • . ( 16 ) 

o i fon°+ 1 = Vm coa q sm . 

V ld = ■ v * 009 q C0S vector V its projection on 

Since the vector * is opposed to the vector V 

the axis x,y , will bo as follows 

(17) 

2 ^ = Z sin q 

2 = - 2 cos q sin ' 

I y v „ will therefore oe 

i The angular correction on the axes ,y» 


hor = 


. vort 


-sf- 
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Since the largest angles of lag do not e*coed 5°, this can 
bo written, uelng equation (17) as follows 


16 


k hor = z 8ln q 


z coa q aln - 
: ig vort “ ‘ — ■% 


„ v .ho vnlua from Equ.(12).«o obtain wording for 

corrections in tbs auction of tbs horltontal 

and vortical aria of tho sighting device; 


hor. = 


K av 


:'j C Q T y sin q 


vert.= - . ,^L— K av /y C o ^ eo® Q sin 

, mn the second equation shows that the angle of log 
ThG Trt last he directed downwards for elovatinn of the gun 
upwards for its depression. 



Fig. 4. Calculation of the projectile lag 
Th e angular corrections for the log in the sight ASP-* ore pro- 

duc ;LrrrCt"°v" » ^ o) u 

in W^ tbs angle Of lag produced in the sight -1 
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on the piano's own velocity, the altitude of flight, ™ge of fire 
«. *** «” P08ltl0n * ** ■"* 
a) Calculation of the lowering of the path of ,tho 

pro joctilo . 

„ . th0 foroaa of gravity during fire the trajectory of the 

Motile le lowered. The calculation of the lowering In the 

la acconplished by the provision of the elghtlng-angl. 
Sl? £o“ho theory of aerial fire we hnow that the elghtlng angle 

is determined by the equation 

rv V (C D V . ) C03 

oi = D ld F n (C h xd 'ol 

n - is the absolute distance of the point of lead; 
where ia ^ ^ ^ ^ bsolutc initial velocity of the projectile , 

01 - is the angle of elevation of the gun » 

F _ is a function, given in ballistic tables. 

sJtz r =r itr~E==L , 

fighter having a velocity V ^^Suntlng to 200 n/eec. 

H - +000 n and velocity of the d0 ncroly „„ tho 

Thus tho magnitude of the Jiglc 3 , 

distance D and angle of elevation of the 0 un 

0 a , voT«PTPT.r. OF the m wm n " St Tffp asasaofflA 

a) Formation of the angle of lead 

The occhanlsn intended to produce angulor oo^otlone ^ 

rolotivo disploconont of tho target (angle of lead) 
following dependences. = , T (6) 

the moment of opening fire ; . ffhtln * device. 

T = predoteminod tine .Introduced Into the meon . of o 

This dependonco le solved In tho e g function 

gyroscopic noohanlen that produce, n certain ongle 

of tho values 0 “** T * 4 4 . twft assemblies an electrooagne- 

the gyroscopic device Canning g^o*opo. 

tic assembly having four polos and tne rap* 
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rtjioh in sapported >&“ 1 eh „ V irget la »a«a«rad 

- ZZZ TtZ turn indicator ehieh he. the «U« 

*ltn a & T ^ eyroeeope 1 

rC^Vth". m:iaiy an Inning syromop. »« ***** 

l ’ «• 0 U1 “ 10 fcrce P to the reoldly aplnolng ST 

•* " "! ,ul ore.ee. m a *-• .^roendloultr to 

-v , v; ,Ue 3 force / ng**' • 

- , ; recti on o:. «»*•» 


// 

/ O 

A 


/ c 





-X 


; ■ u ■ ‘ 

ai - 

i’i'XCO* 

J ■; \ V’'C ‘ 

1 *0 in inn 


v - ’ « >• 


"XC > 


J .0 xn ii v 


, v o *t.8 

,:f a •; -.V. r »' 1 

. • . .. M’ti tii.: r.«i® of - c 
; 5 » rror; ;: : Acn i, 

XX* O J6i 


' . j T to tv. 1 xo /oil, it • \ te " . ith , certain nngtt- 

_ b0 -vie of the r; r ro scope , turn/ under th* 

i-.r v-locitv. e * - B '■°! l£,n ; 1 :;' c , Ue j ,i rr*c«»' 

iununncGeo: uw »xwrn-.l *- t,rct ' * ^ itr of the procession 

ol ^ vjvtoacore. - 

- « 'i 1 Cl 


3 i O R 


01 


lU aX ta of the gyroscope eiuola 

ftf 


s 


H 


• 1 vlth r A 8P®®^ the poin^ • 

- 7 .oP.cat of the force * ^ tn 




; 1 W. ,J W| 
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„ . a z.r:rs°L 

'“To —*“• ** °" 8 ‘ ur U 

the given design J.s R p = ^ ( 

Thus g “ * i" 

[whore K is a const®*- ^ u ls ^dent that with . oonaUat 

Fr on what haa boon p velocity of the precession of 

P^ich M s an ^«“ y b r^ t ”oo. , ' 

the gyroscope arts doponSins on «“> ‘ 

d.. r»Tvs duce the angle of l0aa * 


tne bj* — ^ also vary aopei«~*« — , , 

If p ,rarieS .| ttsoa in order to produce the cads of 

This dependence i 

ttvaTHRES OF- THE SI QH 1« 

THE OPTICAL FEATUKhb . htl __ device. The 

Fi3 .6.3hov:s ^ synnetry and so the axis AA of the 

4 ■* 

l 

+ J- 


i 



Tig. 6 . °P* ic!a ° 5 and 6, as well ss 

The objective 2, nirror 5, P l3te ‘ ^ the correct anglos ***" 
the send -transparent rdrror 1 “j® p ron alnins unchsnsod tnroud™ 
respect to the ads M, these ends® r 

: r.-SKS** ---» ■ •*; ’ - 

direction I-I .parallel to iA. ^ rotn „ on th. 

On tho oppoaranve of c 
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l 

pound the point 0, which is the fulciun of the sy 

T The aria of tho syroscopa will now fom aooo angular 
cocope. The ^ ^ Consequently the ions, of the erii 

Wnot n b? ohaotved in the airectlon I-I, hut in e ». Motion 

;I '”; direction in whiwh - ^ 

Uroction of the Uno “ per pondlculor to which the nirror 

tlon of the ewi ~ ^ the ^rror , ils 00 lled novahlo * 

4 13 * Sll executed' lnnsuch a wey ns to nnlntnin in eenercl 

** t f„ of the r^roscope -ocis end tholine of si e ht.the, rc- 
th c direction of the B y ^ ^ dovl ,tlon between 

naininc parallel only M the ajclB of the gyroscope 

the axis AA ^ nd the ^ ; u - i|th e line of eight will fom . 

f oms sone angular - tio of those angles is 

an angle with the direction I-I. The r 

given by ',0,7 

Thus the line of ai S ht rototes throuch « snnller a*U then the 

axis of the gyroscope. Matures of the sight and the 

The above description of the °f x the connection bet- 

behaviour of the oovnUe ^ copa md the line of 

ween the novenent of the oxi 

sleht is occorpliahed. rc ,aucea ^ dleplncenent of the 

The relation — — °» ‘ t - in amount of damping. In 

lino of sight serves to introduce Qnd ^ influence of 

this way the sighting process the gyroscope axis 

sudden turns of the plane (as well as tha 

is modified. atio 0 ,7 called COEFFICIENT 

It is necessary to pint out that the ratio , thB plane ,in 

Of DAMPING) depends on the volue of the cnslc i 

which it lice. rotation of the gyroocope orie end 

Fig.6 shows an example of the vortical piane.i.a. 

1 subsequently also of the nov able ^nirror of the line 

in the piano of the drawing. An ln a horizontal pla- 

•' idght takes place if the turn P drawlng|0r if a composite 

, i . perpendicularly to t ? these cases the 

.A- ^ both turns is performed, in 
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, nation of the lino of sight ia subject to one rule - it always 
the s^o direction as the axis of the gyroscope. 

functioning of the gyroscopic assembly when 
fohmtnb the angle of lead 

™ that the gyroscope is avitched on,i.e. rotated by 
,. t us th ^‘ lri ^ a Zst nonent the nri. of its rotor 

the notor. Inoelno ollunlniun cup fixed to the oris of 

coincides with the ^ ^ four ^ fluxes with the .one 

tho gyroscope rotation coincides with the 

J ^ f-es noting on t* cup, do not therefore 
rvolop'o -sultont force P ori the oris of the gyroscope will 

? rGCCSS * , -t iq rotated in sone arbitrary plane, the 

It however tho .axis ^ is rotated^ ^ ?osition in s?a ce 

I axis of the gyroscope 1 ^ .. f with the axis A*i. 

unaltered, will produce » "L^tic flutes rith 

In this case the cup wi * p wlll po acting on the 

different linear speeds. » resu slon which will ?»U « 

oris of the gyroscops^ill pro statlonM , in the new 

I towards the axis AA. If the axi r nished and also P 

I turned P 09iti °“ 5 ^^f^s^f^he gyroscope again coincides 

I Between tho oris iA and the oris ^ t3n ds to return the 

I as a result of the four nsgnetic ^ oris >u . This tendency 

I aria of tho gyroscope to . and decreases as the angle 

I is the greater the larger the ang 

I lininishes. . .. -jn axle an angle 

I If the line of sight is to torn with th tfri ^ § 

I * - angle of load » /’ (SG ° . t0 be fulfilled in the desion 

I Let us detemine -which conditions hove to be run 

1 of the gyroscope for this equation^ veloc ity of the 

1 Since = 'al T where " 8 L + roduced into the eight, the fol- 

1 lino of sight and T is tho tine.i t^ d^ 0,7 thon_ 

lowing equattion nust hold - el 

Mb 


-i- sl T 


.this fon.ule will assuno the fom = 


_ 1 
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Let us consider this fornula together with 

It is evident that if those two expressions 

are to be equal the equation K s ■ 

v n* (IW) Z 

nust bo valid* 

_ - j T urn obtain I = K 


Kr 

' ( IF " s 


nust bo valid* 

Solving for I»wo obtain I - ■ — 

.hero K 18 a now constant including all other constants (*5 «“ 

previous fomula.tho nunbor of turns In the monetizing coil », 

- 0,7. 

' 6 nU by observing this condition will the angular deviation of 
,. a 0 f si-ht be equal to thevangle of load 

lvalue of T varies according to «. distance of the target D 
and^he altitude of flighted also depsnds on the prooeetile bol- 

li sties and other “tanees.^ ^ ^ aetemlnllv , th0 projectile 
chart^“and number of other 

conditions, wo find that in order to produce an angle of Is , 
curmnt I entering the gyroscopic assembly nust bs a functl 

the range and the ad ^£ d & e0 stat 

n ; 




ws 



alti tude s'.iunt 


Pig. 7. Diagram of introduction of distance and 

This equation only holds for 8 . ‘“"^“‘o^ortlon^to the rats 
of fact, ; differs from 3l =y 8 ' of th8 target, l.e. 
f change of the angle during - nt.inuouslv 

= . - 0,4 d • _ Hence also the necessity o c ° 

d 1 „ tM _ tine (l second at least) with 

win- the target for a certain tine 1 



Sanitized Copy Approved for Release 2010/06/02 : CIA-RDP80T00246A056900030001-7 


Sanitized Copy Approved for Release 2010/06/02 : CIA-RDP80T00246A056900030001-7 


- 18 - 


uninterrupted franing_of the sane* 

If we connect into the electrical circuit in aeriea with the 
, . c (Fig. 7) the range rhooatat I^ a » the reaistanco of 

^ according to the la. ?. A , ’* - « *• 

rtldor of tho rheostat 1= set proportions! to the rang. a chonge 
. .. . of fire will result in a correaponding chango of tho 

in the c » the current passing through the 

connected resistnnce.Wltn a 

lead coil will vary according to the law 

u u K . 

1 = T A»T tT 

The chance of current will also entail n ch»eo of tho nodnetlc 
flux; of the braking effort P„ os well os of the angle of deviation 

0f % ZZ°Z* resist onco of which is emulated ^sccord^o 

With the law R = A' T , is ^^ d t ^ ^ * t ® the required 

“ the slider of tho ^ ^ ^ 3ster . 

:rr;:r” z 

the current to be passed through range-finder 

chanlsn is provided and consists of on external rang 

wM ;: zzzzz " zzz rr ix 

nishes os the ^lsd a PABAIiACTIC 

g B 1000 ^ thous.dist t 

T1 


t 8 


V 


or 


whore B - dinension of target in neters (wing span) , 

» - l*** ' ,l8ta ” ca f ,rdt the«ine of the angle 
With constant dinension of the targ 

r will vary with the range • __ ntaln a series of circles 

Let us inagine the field of vision which corroapond for 

of different els.., the pornllnotlc angle. „ .. 

, ertoin dinension of ths target B to **** 

the target into one of th8M fl ^f"'"f ths target 

‘hi- circle corresponds, wo con fi 

•, . Tercets con vary in si to, however. X" this case 
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Circle in isU Y*= i0 ? 




Range 

circle 


. -,nt(;r 

. lint 


Tnrle according to the 
Fi ,.S. Change of the parallactic angle 

° target li stance 

c,n inecribe in one and the 3 ^ e ^^^circle^tte patallactic 

- “ r°’ « »•“•» “ * 

rang© a equalling respectively 150, » -* ^ ^ 

= ^ - ’ 550 thous.dist* 

150 200 . MwlQ m the field of 

It would be necessary then, to nark • 

vision with the base .and ™ns< ^ ” “, e83 ona circle having variable 
It is clear that it is better to > , . ^ a cir ole is pro 

dlanetor (with a variable parall 

vile! In the range-finder nochan an. ^ ^ F1 , a ) two glass 

In the focal plane of the o 3 x oro no t transparent 

plates 5,6 are located. The plate m opaque layer. Both 
and let the light pass through silts a ^ plat s 5 

plates contain a transparent point In ^ ^ 6 8lght 3?1 

carries eight straight rays at ohpl . tho ^ pistes together 

ml rays, also under an angle ° * lncl3o and passing a light 

as to oaks tho two obtain eight little shiny rhonbs, 

through then by neans of a lanp. . When turning one of 

•Itc -t bbual “•*“«*£ “hon.tno rhonns will either converge 
-1 'tes with respect to the ^ ?lnn0 of contact 

plane of tho objective we shall see 
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. ' of vision eight little rhonbs, their 

rjrrr;/ — - — « - — 

by turning one or the other plate. ? 



8 

4 

JO 


Ujo righting he vl with the r« 
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~. n tre point mil little rhonbB.fomci by the 
nE . 9, shows Wee sentry ^ lf the plate u loca- 

splrol strai e objectlyo an3 t Is the pnrallootic onele, 

tel in the foous of “ tte thoubs E, It holds that 

nt which wo see tho Inner join 

= 0E whore F is the jfocal length of 

tg >2 f 

the objective. v nryinc ancle which Is the ancle 

The value 0E will r ry 0 E is the rail no 

of rotation of two jlntcs aca ™ ' which t he point E Is eltaatel. 

vector locarlthnic of the sp^ ^ ^ ^ rhonbs . wth alter- 

It lo tho ratios of ^ int s wlll approach the centre or novo 

nrti3n f roo UWMIO tho radios OE will dinlnish or mcreosai since w 
W . ^ ,we obtain after tnbinc the lo 8 nrlthn 0 _ ^ ^ # 

D ° ,, r! o+ra arainst the other is propor- 

i.e. the angle of turning o ^ of the base B and the 

tional to the difference of the of , B and l fl « 


li stance D c 


3 difference of the lognn^ — and X D Q . 

, . x 4- r\ n-mh ^onbiration 01 b u 

This no ana that to - - vector, a diameter 

iov.iw- - -g , ■ t.c. a radius Ob voclul > 

there corresponds a value o fQr th0 -riven B and V 

of their circle and a para ^ plato 5 with straight slits 

Fron Fig. 10 it can be see^ _ C3 fron the circular dial of 

i3 rotated by naans of a train o S ^ ^ B (with ro gard to the 

ba 3 es 12, which is narked proper g wit h the spiral slits is ro " 

course of the target 1(4 . ° P which is narked proportional 

tated fron the circular dial of ran.es, 

to log D. ndontlv fron its dial and transmission 

Each plate is rotated intopen ^ ^ plo tcs in every posi- 

alternating in general the ang ^ CO naisting of eight little 

tion of the diale B and D. ^ circl ^ ^ ^ equal to 

rhombs is obtained.the a base adjusted on the 

those under which a to that adjusted on the * 

.linl of bases and at a rarv, h 

ranges. - t ^ c external base range-fin ter • 

This is the basic principle of e c ^ plqte 6>is joined to 
The shaft of the bevel gear • ^ certain range there 

tbc spindle of the rnnffo ™ ^ ^ th0 refo rc also 

— Pond, a certain ? ositi » ^ on the turns of the 
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resistance rheostat is calculated in such a way that in every po- 
sition of the contact the current passing through the coil,oorree- 
nonds to the range adjusted on the dial. _ V 

The current is calculated fron the fornula I = — -qj 

,, horG T corresponds to the distance adjusted on the dial^ 

"■ u J'T * A V T . 


Since* I = 


+ K _ u 




This foroula enables as to calculate the general resi.tnac, of the 
satins circuit for every range and thus also the variable resists 

" f Z introduction of time T into the confuting nechonisn can be 

f ““* by the inner en of he -g ^ ^ ^ rhe08tat te the 

ticolly nl l usts thc tar-st is sltuated.i.o.he introduces a 

correct range at which - •-> introduces into the 

certain resistance into the loa< c . T, which is 

• vroscopis assonbly a current corresponding to the , , 

calculated fro:: the range and the gun ™ un c P of 

By the above simple operation tho «unner ad justs the f 

the target and introduces the tine of 8 

autonati cally into the gyroscopic ass y altitude resis- 

1 The altitude of flight is taken le ad coil 

tors which are switched into the elec r c Qf a g^tch the 

( 3 ee Fig. 7), shunting the range r os> altitude is switched 

required resistor corresponding . coil to a valuo necos- 

into tho circuit changing the curren flight of the pro- 

aary for establishing change of the current results 

joctile at the changed alt ^ * chflnge of the braking force and 
in a chango of tho nagnoti deviation of the gyroscope, 

consequently o change in the ope induced Into the gyfosoo- 

If all parameters nontionod aoo dQV iate fron its ori- 

Pic nechanisn.the axis of the gyroscope will ^ of lead, 

•in 1 position through an sngls proportions! to the “g = / 

. .ho ivrc.sc ope will eolvo the required dependence _ 
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TK. transform of the angle of Aviation <* the syroecoje Into 
r'- filed of Vision is carried bat In the eight by the 

* *** - «— thwousny acsit 

4 (se „ Fi-.lO), doming port of the gyroscope optical 
1 the shaft of the gyroscope 3. For a deviation 
TCZXl'Z - ^ - .grid M visible in *o fibld 

- zzszzr™ - -- 

BOjlJ °r COP sfmt loanotor 14. The .tanner thus soon m 

t ,i„s a erreee or - w circles, one of which is 

Of constant dixro tor, the other by 

• v 4 14 ^+v. p 1 no r - > r. of vori oblo rli -rioter* 
tn 3 Tho^ illui.iin a ti on oc'th, night grid is -conplishcd by nn olectrx 

I ln:lp * ,,, a , r „ via is in the foci plane of the objective 

Since the ^ Qh ^ tivc rilC being reflected by the sent 

xts 1 •’" C l : ' a’ j-. 0 in c tel into infinity. The gunner , observin' 

:.r msparont error nirr0 r, S ccs the range-finder 

th-j target through tU. — - - ’ 1 _,.x ho constant lia- 

circle forced by eight little rhombs, as well >3 -he 

V,r circle on the background thQ roch mic d axis of the 

If the gyroscope axis coxnci ^ • thG ina5e 0 f the 

sight, the nirror 4 reflects the beam ‘ of tho field 

i circle s and of tho centre point appears xn tho 

r: vision. , . . +h ro .m G ct to the plates 

The location of the gyroscope mrr an/Tlu 0 f deviation 

xn\ tho objective is chosen in oner + " a GXcee d the 

of the ,-ryro scope axis from its original position UT 
•a n -io of deviation of the sight-line ,i.e. 

„ h0 vo 1 -is the .ancle of deviation of tho sight lirrM 

.is the ancle of deviation of the gyroscope axis , 

-is the coefficient of damping. 

b) Formation of the anglo of lag 

T* tho 1- of the projectile is t0 * tT^^cTl 
. d-.t cast rotate through angle, of sig bt h 

r.f Hon of the regie of lag 1. 0 r soils, pi <eed 

axis I'V :«ans of Wo coop**- »- 
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„„ tha vertical ana horizontal polos of the nasnetlc systen. ■ 

Wo will call those colls supplementary as distinct from ths ■ 

WO horizontal colls a horizontal la, correction I 
IS carriel out. Two vortical colls servo for the vortical correc ■ 

gggLtlve pairs of colls are connected in series so that I 

•hc'ficlds" pro luce 1 hy each coll of the pair arc In opposition. | 

The coils K are shunto! by variable resistor R^. The variable ■ 
! a p an 1 B bein'; connected to this parallel connection. | 
resisooro n 2o contacts of the potent! one tens R 12 I 

P v a ‘1 o3‘ according to the plane own velocity v. | 

Thcbooitlcn of the slidlrvl contact of the potentiometer B, 0 ■ 

• • *+_- -rco ’in; ta the altitude of flight N. 

13 Tb' U l,istor R 1V 'connected narallel to the coils K and the JH 
s 5 , aro compcnsatlna resistors.Tho curr.n 
" ^Pln-o^irv collcintended for ohtainin. the vertical^ 
nplcs of lap, is produced hy an analogue circuit. M 

c) Formation of the anglo of sight* 

♦ .Hin -flight due to gravity is accoun-^H 

I The lowering of the pro oectile flignx aue - S 

tel for by fornin : the angle of sight. proportion^ 

. . . o -vroscooe axis through an an^ie p p 

The leviation ol t.no j,y xut> '“ uuu - +v .„ ro/rne- V 

to tho an 3 lo of sldht is "^^0 Teldht. 1 

% "cg^sU are located on top of the vertl- 1 

sal lap correction coils* axis depends on the re- 

Tho anslo of ’eviction of^ * £ Ihrough the supplementary 

lativo intensities of the current 

and main coils. . . . va rriod by the range rheo- 

The voltage applied to the bridge, is varriei 

r.tat* Rj» ai rrht circuits are essentially 

The rheostat of the load and sigh ^ ^ fwne a rhe0 «tat of 

.ountod on a connon fraue. n one carries the rheostat of 

leal circuit is wound, while the second half came 

-10 sight circuit. branch contains 

-a h ri vo consists of two branches. The up r er 

. . s thB lower the potentiometer B x . 

> t resistances o, xu 
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, qicht arc connected into the diagonal of the bridge ,t 
ThG C ° ilS v,°inoined to the centre point of the bridge upper 
lends of whic > t cont nct of the potentiometer 

[branch and to the s - Qira lo proportional to the voltage 

ZiZ Z to the Shift of the sliding contact of th, 

■potentiometer fron ^ .^passing through the coils of sight 

I ^ adjustment oj^ h a hod by the compensating resistor ^3 

I „ man w aMMJOMB- 

I 5 . .^t ^rrran of the sight as shown 

I ut u8 ’.eel with the aim circuit W 

■ in Fig- 2C '- .. ho , r , newer with voltage of 2? T 

■ The si'ht is fed _ , the r: ,,io Interference sup- 

m + 10 - thr~ '.gh the switch 'U-c 

t-'ssor. amor ‘t 13 s or connected into the circuit of 

I The rv-io interference . :i ” fron switching .which 18 

lib 0 r.i’ht servos to suppress m 0 f with the operation 

Kno^i in the sight "n- 3 ^ 

■of the aeroplanes rr’.to " + y. Connected in front 

■ tar orolucos , ctiblUod voit« ^ - J luuninntin. t 

t *.r the voltage realtor 1 . * f for «**»*■* «“ 
r in'O-finier grit together Ob „f throe windings 0 , 

Intensity of the light n ~ 

£ f 0 f a thcrnorcr'ul it or T, • 

1 ** ^ . r\ rvf "tllS 


I ) > ^ 9 e 

id of tho Ions 0 Qb . temperature error of the 

Tho ».tcr serve o to connensoto t taatil o„s of tonperoture 

«.». whim is tuo to tho i~; sc ;;; h 0 ; * «. «*•*«••* 

n the specific resistance of ^ The heater winding is P lacod 

; ho ole c tronogne tic correction CM ^ ^ includes n 

In tho body of the gyroscopic no _ 00n3 tont temperature 

tho morcgulo tor which serves t. - ‘ tonp o r ,ture rises she 
, 50 ° in the gyroscopic mechanism. If »h of „ noisy, which 

, 50 °, the therraoregulator disconnects the 

nnooks the circuit of the hooter. l3l heater on th 

'to prevent tho optics frea bcco^S - ■ Wo d. It octs by 

oner, nirror 0 D - the " J» te! , osl « eJ on tho surfooe 

of hr ft evolve! by a layer - or la contim.oll 

M * ic •! ^ tails. Th.: circuit of thi- n 
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Lrf «ith the si B ht .etched on. 



1 ' ' 

• o'? "the ai^ht • 

Fin;. 11. Main circuit ax?.ffr 


Fin;. 11. — , - 

■i q guooliod with a stabilise, 
m, “ IrivinB the th o notor servos to 

t ' t • ■'• cont'.ct conno ^oscope is arrested (see ch,p " 

;o -meet the motor circuit, if the gyr 

•• a' } ‘ . . » tn th0 line of stabilised voltage 

Ilv. lead circuit is jome . . c the range rheostat 

t 0,75 V. It consists of the 12 . ^constant resistors R q1 i 
Etude shunts R o4 ^05* R o6’ o7* o0 

■ _ ... • +. is con 


B - s * . . +hp a, -arsing button circuit is con- 

It'arallcl to the range rheostat the 

to’ into the leal circuit. 

• ^ -1 


o’ into tho lead circuit. ^ strong current *»»• 

:i the "-fin- toUon iB *Z°Zo ’yroscooc to deviate only 
r,u^ the load coil, permitting the >7 

kc ontly . . ^ r ig. visible in the fioW of 

to e consequence of this the ^ Eigh t nnl even 

ion, will become noro rifely co ^ only insignificantly. 

r.u '• Ion turns of the sight ^ aighting are a so 

F he electrical computing. 

n! cted to the line of uc ^ gJ ^g^^ ' 

I rTTThe uotontKMtor. Bj. <*°"> 

- — - - “ " l^usnsi to «H <1 - *» 

' V ; . tele.:-' for tho sighting WW 
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pi 

IfcMPj 

nH 

hh 

m 

gg|| 


Main circuit diagram of tho sight. 

M driving the gyroscope, is suppliod with a stabilised 
ontact K connected in series with the motor serves to 
ae motoric ircuit ,if the gyroscope is arrested (see chapt 

• ' 

circuit i3 joined to the lino of stabilised voltage 
It consists of the leoi coil C^i tho rente rheostat R 0 

nts R o4, V B o6’ R o7’ R oO '® c1 00nstent E ol’ 


to the range rheostat the damping button circuit is con— 
the lead circuit. 

raping button is depressed a very strong current passes 
lead coil, permitting the gyroscope to deviate only in3ig 

sequenco of this the sight grid,visible in the field of 
become more rigidly connected with tho eight and even 
turns of the sight will deviate only insignificantly. 
Irical computing circuits for lag and sighting are also 
| the lino of stabilised voltage. 

|fe^£ALJEV.ICg 3. m HPWQgg trioowombtric WMEHo aa... 

' - silling contact of tho potontiooetors shown 
•r r.i must be proportional to m § for the 
Tor tho sighting bridgo. 
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11. wain circuit diagram of tho sight. 


r ’riving the gyroscope ,is supplied with a stabilised 
contact K nr connected in series with the no tor serves to 
the motor circuit, if the gyroscope is arrested (see chapt, 

). 

! circuit is joined to tho line of stabilised voltage 

r . It consists of the lead coil tho range rheostat R Q ^ 

■unts R o4, V R o6’ V "oO C0n3tCnt rcslstors R „l- 

L to tho range rheostat the damping button circuit is con— 
o tho lend circuit. 

’-'•aping button is depressed a very strong current passes 
s lend coil, permitting the gyroscope to deviate only insig- 


nsequenco of this the sight grid, visible in the field of 
1 become more rigidly connected with tho eight and even 
ttums of tho sight will deviate only insignificantly. 
Krical computing circuits for lag and sighting aro also 
■ the lino of stabilised voltage. 

Ij^ANICA L 3EV I 

sliding contact of tho potontiooeters shown 
r~.'. must be proportional to WA ^ for tho 
"or tho sighting brilgo* 





Sanitized Copy Approved for Release 2010/06/02 : CIA-RDP80T00246A056900030001-7 




Sanitized Copy Approved for Release 2010/06/02 : CIA-RDP80T00246A056900030001-7 


- 27 - 


L . 0 iyiq slicing contacts of tho respective pot^n 

10 1 - ^ as71oes - 
a) Obtaining tbo value sin q. 


neters 



• - Ho diar'ran of the sine device. 

Fi.>l 2 ).K--nca. • 0 quailing the lech angle 

The crank 1 rotates through ™ faction 00. The pin 2, 

of the ;un» the - 1 os r -- h ; slot on the linkplatc % The 
fitting on the crank ,i it - p llQl to the axis Ox. 

, • moVG'i in tho gui -- G *■ v, i 4. The rotation of 

n-i n v -pinto xs novia j- hoar wheel 4* 

- - » r; - — • — ° f w ^ 

+hn "O ‘VP waool 4 ^ b “ p «n 0 arv£L° • 

% which ^“turning the through *. 

From Fi> 27 if fo1 ™ , thG distance *&> whore 

ngle q the rack moves throu,- 

A3 = r sin Q 

*• r * ^gth * Cr ° nK - th0 r oc* in such » «* that tl “ 

Tf tho -enr wheel 4 oi*PB°» the r, correspond to 

position of tho eUling oontdt ^ ^ , can bo introduce. 

aero portion of w no-one of this nochoni®. 

into thn horizontal Tag 

b) Obtaining the ^luo ^cos^ ^ bQ use d 

In oricr to obtain the v3 ^ the ax is Ox (Fig.l2)» 

ooccopt for curing the «£•« OX -t correspona to 

- P0 1tt“ “of Z po^tio^er .U.lhg -^ iato DOVOa 

"^-rftumlng the erartc through conMqu9ntlJ ate oil- 


','ilcn 
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* t Of tho potentiometer turns from Its Initial poaition 
,inc contact t „ n ti<,meter through a value proportional to 

in the centre of tn. 

C0S T„ Ihls way the sliaing contact of the potentiometer ^ will 
J in a nanner neccss^y to obtain the angles of sight. 

c ) Obtaining the product cos q ain ' * 

j n • can be obtained by means of a mechanism, 
The product cos a sin t can o 
, a ,i r v/ing of which is shown in Fig. 15 and 






yxrx 




Vic, 14. Producing cos q 

F1 ,.i5. Kinematic diagram of ^ig.14 sin 

the device for producing cos q 

The internal gear wheel 1 -totes thre =ug *- ^ ^ ^ a 

«- 3.“ 2 - f^tSs 9 , got wheel 3 non rotate thresh an 

j single whole. Apart frou 

| angle q, running along ^U. rf ^ - x is twice ns largeas 

i Tho diameter of the pi c ^ wheel 2 carries a disc 

that of the pitch-circle of whee • l3t0 4. The link-plate 

. nin , .which fits into the slot of n » a rack, which 

moves i; parallel guides, Aa tha rack is shif 

11 • th ° " enr I °^ ch at tho same time rotates tho sliding 

tvirnc tho wheel 5 vnicn 
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ttrou8h “ “ Sl * Pr *° r 

ion’l to the product cm Q ^ ‘ aaWn llne for mcoaurlcs tho 

r - r -t-- 

ess- i - «3r>- - *- rr 

: P r: r - — — th ° - wteel 

i throu-h m an&* r3lat ive to wheel 1 the point Amove, 

As the sear w <i~ ^ tuatod on the line KB. i8 two to 

to position A 1 > L t ho aiamoters of the c 

in fact, since the 3 ..,e, the central angles cor- 

*> in the -nr-i ~ 

responding to the- n > at the point V 3 

the angle CO A ^ OOA^ , 

The diet once <% ■« - « **** ^diuo of the pitch-circle of 


i, uu ched xrou ~ * 

1 The distance OA x can he eo ^ diuG of the pitch-circ e 

_ whpre r is 
^ 2 r cos q > wn<3It> 

1* -» o through a ancl® 

wheel 1 is now turned OA, to the point B 

:i x trr- ■ . si 

7 bB, = 2 r cos q 31 

Substitutin the — ip "-:- **rzr 

®» r Kk therefore nee ■ d^" 06 Pr ° f ' , 

lar to the line 13* -1 

to the product cos q sin r-.QMP^™ 1 ^ MEC ^^I^*— 

5 .^SCTR»J^-J^ of elevation the 

. - +he de ck ancle 811(1 of . in the form of 

Introduction of the as , ved by the sight in w 

• un q ' which enter the- equation , 3in >■ is carried 

tri -ononetric functions sin q, c°s e «* potentiometors ha 

U - ° f Pot.nti»otcr. (trcn ^ Flg . u) .pieced 

Mr . - resistance of 1 « Ohm ^ h> 18 

• computing nochsniera. thQ 0 iectrical computing 

-t mtiemeters arc connec - The horizontal laf! 

h n .,v;los of lead and sighting. 
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?c ~ rs~ 

^ ^ 

I tentionetcr. *» *• *f ? ? f ! 

\ \ A / 





■vP the computings me ch mi an 

Pift.15 . BlsctroHnenatic «»- - ^ x „ th0 cr ** 2 

n. «*u , 13 1-*°^ f 1 «- — ******* 

am % «- *» ~ siiaiw contact 

th „ /roar wheol t0 thG _ . 

,0tonU»0tor % „«• 3„ ^lo , tto nrarit !• «“ 

* r u *-*- - ■ - propw ; f 

40 zzzzx “ rt 

i h n notcntioooter changes the 

- -sr- rsr? -- - — ls ^ 
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h_q +n +ha cear 10-31. The Wheel 31 1» rl “ 
" «• — * *.«“* carrle ° a 00ntalnln4 ■ 

the pin 52. ^ ^ Unk of the r.ck 15 <md .Mft. It I>»- 

ThS 3 . The wheel 14 tern# the sliding contact of 

portlonaly to coe th0 resistance of the potentiometer, 

tr - f ~ ■. ^ n 

« the s ““ tf thTbo/sl gear differential to the wheel 16. 

tr0 nof erred by moans of the bovoi. go 

tot no now leal with this over the towel gear M 

The rotation from sh rigicay connected with the 

to the ,ear 10-17. ^ /he wheel 10 1- Irene- 

differential bevel wheel 18. the beV el wheel 21 and ^ 

f erre 1 by noans ofiAli ^J\ he rotatio n is transferred to the 
through the spur wheels 3 ^ wheel9 12 and 16 will rotal 

wheel 16. Ao a consequence o link pin 29 .fitting in the 

together through the same prop0 rtional to sin . 

link-pin te of the rack 25, relative to the wheel 12 throw. > 

"polios this, the wheel 16 is r °!/f "/Lferred by noons of wheel* 
•n angle q. Rotation of the shnf ^ ^ whic „ oarrie , on Its short 
26-27 to the wheels 22 and 23 a result of the intro- 

the wheel 15 with the pin 29 * ^ ^ b e moved proportional 

iuction .of the angles and q th 

to cos q sin • + V) carries a wheel 28. As t* 10 rack 

The shaft of the potentiometer resistance ejected 

25 is moved, this wheel rotates and changes 

into proportional to cos q sin - . u artHANiat . - 

The introduction of tho plane ® ^ c0Dpliahed hy means of the 
ting bridge for the angle . p • (see Fig.H )• 

•ootentiometors R^i b * ^12 h'* fh© potontioneters R^i h* 

»- ““/-/IXnnotsntlonstsr. ^ v . 


...S horlsontal log “tM potontlonstsr. ^ T . «i* . 

tho vertlcsl lag hriagsjh. „ 8hom on 

Tho clootroklnonatle alr «R earrlos whosls 1 onfl 2, which 

" 8haft f-" spindles sf ths potsntlswstsrw 

o wheels 4 and 5 , fixe a 



Sanitized Copy Approved for Release 2010/06/02 : CIA-RDP80T00246A056900030001-7 



Sanitized Copy Approved for Release 2010/06/02 : CIA-RDP80T00246A056900030001-7 



Fia.16 .Elec trocincnatic % » 

Zz™ of i« «»), - * «*» >• , 

transrittina potentiometer **.1 of the potontlo- 

Thc »» ratio from the spend control^ ^ ^ ^ potentloM ters 
netor PD- 400 mounts to 1 . 

PD-160 to 1:2. , , m velocit y wo adjust tho graduated 

'.Then introducing tho piano 9 ™ thi3 wheels 1,2 engaging 

octroi 3 to tho appropriate velod^>* ^ ^ ^..hilo the 

wheels 4,5 respectively, are ^ qngular moves, os a re 

potentiometers 6,7 reeeivc cc £££ of the lag «*» « 
of which the currents i -,„ ne | own velocity, 

pejnstal proportional to o p mOSSl. 

lnt0 l0 sd 

Tho altitude of flight of bridges of the angles of 

circuit and Into the doctrinal scouting ? | ^ , aottb lc pen 

-.eons of the shunts B„ 4 ^ o^ £ .g* „ to B,* ars con 
■ - 'no tor <a Mv . »» h> ~ £ v ls — 

" The potcntlonoter ** h 
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(r . tn +he horizontal 1^3 bridge* . 

irolectroklnemtic diagram of the altitude mechanism 1* —m 


The el< 
in Fig *17 


, /> 




Pig.17. dice trokinematic diagram of the .altitude 

The altitude mechanism is based on , t the time of 

tor 1 has five movable eontacts 4 ’ y R R ar0 „ ot . The movablo 

adjustment , the shunts *o4’ *o5’ °fl tl Sllry' lontaots 7. lions ran 
eontacts 4 are connected with the station y ^ m 

sistrinces 2 as well as contacts 7 brushes 

fixed to the shaft oarrjlng control a. r<sspoc tl« oolcu- 

Tho each shunt B, 4 ♦ V «~* ^ 0 * 14.000 m Is 

la ted altitude. The whole range of altltud 

divided into five stops. B Nominal altitude a 

Position No Bangs oi 1000 

1 0-1500 

1500 - 5°0° 

5000 - 5000 

\ 5000 - 8000 

5 .^^biftToveri. position there eorreeponds 

*s can be soon trmj the ^ oorrectlone ore 

*•'. respective range of altl ud fom distinct stops 

• r,t uco1 into the angles of !•“ 1 
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, j, formed by a potentiometer consisting of two n 
a ZZZl int. the triage circuit., ^rl.o nM l 1* 

1 20 h P tcntlofcter dg a r..Utanc. of 500 

r", 

.nto the angles of laff * flight the altitude control 3 

*» mtroiucin. the jat nu^of alal . 

, 3 0C Fig.17 10 sot «. correepondlngly.at the tiro «lto- 

tX ZlT^ Z circuit, of lo*> - lag in proportion to 
[he altitude of the piano. 

I R , GENERAL DI AGRAM SE. fflQffl-t— 

The general ujm of the eight ia prcaantci in Fig. ». 



Fig *10 • General diagram of the eight, 
ihe functioning of tha the 

•nHvidual units of the sight. correction and the whole 

•’•roacope with the electromagnetic correcti 
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ootic'-l syston 18 “ OUnt t^^n 0 thT lolf, 

a- rh 03 St 3 t 9 i;"^ Vtcroi m a function 
hTc coablned In a »mglo n.ch*l» 

I r-s— t ^nsrr sxstzsrr 

r^tuulo of flight is introduced Into tho ought by no™, of 

— T z~£~t ^ ot tte ~ 

^-nT'r/o-tlon of lead, lag - — - ^ ~ 

-tlono,no«o b.y the sight. ttffn0 the sight so so 

•;nulo following the target, thgunn ^ ^ turning 

event the control point ^ ^.finger c*cla 
>e range control franoa £■ the sight the ongulor velocity 
uis simultaneously intro • 

P + v^ + nrr , e t and its range* is follows the targe 

: the sight.thc &»*»»* of *. 

velocity which is proportional to t ^ rQtated> brining into 

,U To introluce the roongc the brus ^ rnofl e. The rhoo- 

:ircuit resistances carresponen- iag circuits, 

state are connected in ^ the sight by adjusting 

The plane own velocity ^ ^ tho correct value- 

thoTonlol 8 on the sposO »" * tanoe0 of tin 

When introducing tho spe horl jontol end vortical log 

cormoctod In tho diagonal of 

••Co arc changed* ls Introduced Into 

The altitude of flight mechanism to tha oorroo- 

by turning tha control 9 on the of th. potsntlomot.r 

ponding value on ths “J 1 ’ “ , cor r.ctlon Into tho horttontal 

brushes, which introduced of ^ rtmnt.conno.Wd in tho 

-rr 1 vertical lag brid€ ® * ^ ga0)e ti»e. 

• circuit ore svdtched elevation of th* guns are 

-•'V I'ck angle q and the b the notion tt the turre 

• to the conputing odchani® oy 
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*. tube 18 13 part of a ^ connecting *. 
th °* m **<U 19 with the m» UA n ^tha bay^^! . 

Tho range dr ar e 'mounted on * common M. "> 

(0t visible in whe3l ensag e 9 a corresponding w^al 

xc4 to tho b °^ the 4rua i 3 fitted with a pih *>.» hldl 

ts into a fork fired to th »^“ foI> reading the range dial. 

A window in the body oorr ^ assembly anl adjustment 

d3 index and dial are needed during 

■ r .... « - rr;.'r.rrrr- ■ ~u 

i "’;; r^rCathor -With the shaft *d the lever a, be, ; 
two stops fixed to the side && 24. 

ie shaft also carries. a slae ^ e Qf th0 no tion of tho control^ 

he sleeve can rotate independently of ttoM ^ ^ oesn3 of 

r 22 and lever ® f "le^ives its notion fron the sprin 
control levor 22. The for ^ laver and on the fork. The 

fixed by its ends to two p ^ otlon of the oatch and is 

, on lover 23 takes no part l "^ t . 

, needed during the assembly of thl ^ ^ ^ ^ ot hor 
Tho spring 26,fastened by one < of the fork s rotation 

the fork 24, serves to drain ^ operAUon „f the catch. 

. to damp sudden shocks t he body and 13 easilly e- 

The right side cover is sere the interior of the 

;hable,thus making it possible 

ghting head. resulting from the iuperfect 

In order to tighten small gUP Mbber bands 27 are glued 

tho Side, rear ^i^ren^ . oint3>pro jectln3 ova - the surfac 

ito grooves in the do y / 

f 0>2 + 0,3 on. ^ c0VER ^ 

1 stills of tho range-finder n* 

, vw mg.2l) contains details ot x 
The rear cover UiS» CA/ 

honisn ► r carries indSx . 12 fi{ "* 19) 

The outer side of the rear cover c ^ ^ s ^ 63 at 

Df the dial of bases » the safe y * q{ base3 3, the laop 4 wit 

3-me time for turning 9 7 the lamp rheostat 3, and 

, ? h 5, the lamp holder 6 with a bulD I, 


■ v-'-'- ' 

' § Y ■ . 

i : 

ISSIIBilg 




?s§® 

M mm : 




m 


r 7 . rasTip® . ~~y — 7i — 

>- i;-,v ■; -- \ v V ‘ ' .(■: r v/i: r , - r: ‘'rr\' 

■ ' * : k n -■ v , .. . i v" " - = ■ 




Sanitized Copy Approved for Release 2010/06/02 : CIA-RDP80T00246A056900030001-7 




Sanitized Copy Approved for Release 2010/06/02 : CIA-RDP80T00246A056900030001-7 











■P^- ■ . ' 4 

' ■ ■: ■ 

: : : -#: V J 






Sanitized Copy Approved for Release 2010/06/02 : CIA-RDP80T00246A056900030001- 


- 40 - 

On th. inside of tho bock cover (Mg.3 la e "tatlonarj 

11 tightened »lth Wo clapplnS atripa 12 40 ***" 
ingle to tbs cover, the contact strip 
to \ thin chromium firm 14. This fil* servos as a heating 
|-. r the mirror. The .heel 15 with its Khsft cwnoot*! the 41^ 

1 hoses, is coupled to the gesred sector 16. The spur Shoel 17 site 
„v.-vf+ i n with the /reared sector 16. 

*“ ThXcl wheel” 19 neehes ««h tho bevel . heel of ~ a»u 

-no shift with the .heel 19 sits the spur .heel 20. 

0r '^7Z -hr.-' the geared sector 22 (sec »*«> 

of ”t 21. into this mount the gloss piste 25 having Silt. 

in tho stapo of logarithmic ^ plat , 26 hiving 

I . qc f u the sector cf ^ 

Inti the mount 25 -vith the engages the gesrsd 

rrli -.l slits is cemented. #noei xi 

rooter 27 ( seo Fig.22). rota te3 ^^^ently of its 

In this n inner each of . cunts witha 

■iil.The nil of bases rotates though lough an 

1 -nount 25 turns opproxinaxeA-u 

•e"T ntxo the ..oun v»nnf?e drum on— 

lie ,,” o Tho range iin » ^ » « tt . 

closing in angle 146° 50 and with a P=>tio T75T 

:;ount 21 through an an 3 le at ab0Ut * . 

— -« 4 - ^ r* sniT*2 


nt 21 through an angle at aoou » onc 30un t 

Since the angle of a logon. t c . ^ this manner 

relative to the other oust not turn novo ^ dimeter from 

tho circle fonned by the ends of rtionbs will vary 

5,15 nr. to 22,96 nr. relative to the other by nore 

To prevent one mount fron ^ ^ 25>0 „ which in 

than 39 > mount 21 (see + 25 come to rest# 

the extreme positt ons the st °P 3 ^ ° QUnts turns relative to the 
If on the other bam, one r3aial giits will cross the 

tire other through nore than 59 » of ^gion a second aaallcr 

noi' jhbouring spiral slits and in the 

or larger circle of Thanhs ^^ P ^^ t er of the circle formed Hr 
It was mentioned shave tha th ^ ^ means that the paral- 

the rhombs varies fron 5, ^ thousandths. 

-otic angle varies from 17 ,b ^ ^ it8 and the 

Ir. a’.iition to the log^ . ytg. 22) also carry circular 

points, the plates 23 an field of vision a constant 
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-t v circle, used when firing in the position "Ncpol" (r.t 
tr, 'j.xietvr in 23,8 m, corresponding to on angle of 132 thousandth 
The shaft of the wheel 15 (see Pig. 23) passes through the hole 
the cover to it3 outside and rotates in this hole. 

Plato 29 (sec Fir;. 22) fastened to the shaft by a pee, carried by 
lovns of the screwed on ring 30 the dial of bases 3. By loosenin 
;h; screws on the ring 30, the dial of bases can be turned relative 
;n disc 29 and wheel 15 (see Fi.-3.23). This is done when nountin 
1. jus tin a the range-finder rings. A safety cushion 2 is tightens 
rith screws 31 to ring 30 (see Fig. 22). 

Th-- outer side of the back cover carries a step , limiting the notion 
>f the lial of bases and. wheel 15 (see Fig. 23). 

The lanp holder cover 4 (see Fig. 22) carries inscriptions showin 
;he direction of rotating the illuninntion control and of the switching 
.ever of the gyroscope arresting mechanise* The catch 5 on the lanp 
joldor cover is spring loaded, the spring being held by the r 
ning pin. 

The l.mp rheostat of two plates, wound with resistance wir 
ilaced against, each other j between then rotates a "caobolite" fork 
with co: tact sorings* The fork site on the spindle of the rheostat 
Dy turning it introduces a greater or snaller portion of the two 
re sisters, thus altering - the value of the introduced resistance 
The rheostat spindle pases through a hole in the plate 10 (se 
Fig. 22 ), screwed to tho hack cover 'with two screws. A stop on the plate 
serves to linit the notion of tho illuniination control 

The illumination control, fastened to the rheostat spindle with 
screws, has on its bottom a circular groove into which the stop on tie 
plate fits. This serves to linit the motion of the rheostat spindlo 
In one extreme position the resistance introduced equ— Is 0,5 •* 1*5 Can 
while in the other 170-200 Ohms. The fastening of the illumination 
control lever to the shaft is performed with both the carrying fork 
and the lever resting against the stops in identical positions 

The left bottom part of the roar cover carries two brass bushes 
35 (see Fig. 23), insulated ty textolite tabes. These bushes pass 
thro ugh the rear cover and serve as contacts by means of which the 
rear cover is connected to the oontao^e 17 (see Fig. 20) placed in 
the body. " , ;i . p 

From one TT v ,ftl0 > *r .&**•&** the lead goes' to the illuolaatidB 

ttp . leap holder. The oti»r twflfcg 


- " 1 
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v 




"a/j 

IQ U 


_ j ^ 3 3 0 n ^ ^ y* 

ns .26. 0 , r « > • e • ^ 3trlp X (Me «,.«) 

me thermorogulntor con ^ ^ Mtal yok o 2 «lth an ad- 

f vith a tungsten contact, an 
justablc contact 3 on a screw. raised tamperature of the 

The bimetal strip bonds UG thus openins the contact 3. If 

surroundings of the themoregu a the bimetal strip 

on the contrary, the temperature 1^1^ ^ % 

tends in the opposite dircctio ^g^t of the variations 

The bending of the bimetal s r nade of twa layers each of 

of the temperature is nue to i cooffic ient of linear ox- 

different metal. Bach metal of the other, 
pension ,which greatly ^ for th0 contact to opon at a 

rnn odjuatablo content^ ^ ^ wing amy for Inomnsing 
i?npomture of 4f I 7 

tunponturoe. 47 * 5°C, the contocto clooo 

If ,n, tjn.or-.tur. T* of a ro l w thpt oonnoctn 
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circuit of tho hooting 6) nou ntea on • 

The horizontal lag coils U Uo > ^ ^ „ , 

horizontally >£«££££„ tho vertically pi— 
vortical ins ! coils ^ ^ 64 ^ ^ siting coils 

“ wourl on top of tho coils 12. *» hcslst.anco of coch sig 

L U rTu closed with a cover U inters 


/roscopc , 


i ro sis 


hootin'' oxontiiit. - lnr i8 attached to tne ~ 

The frano 16 with a t>al - ° helb-pulley 17 is pres 5 ® 3 

» ^ inner ring ^ ^ " ^ngl 18. ^ 

, rolled in. It has two conical P ^ ^ CMrjlo g the 

ans of ■■> *»» » ith m 0 f g me ^roscope is widened into a 

rror the aluninlun shaft 19 of . rocess. The flange it- 

ange having an outer pa3S projections 20 of the 

If has two openeings,tnr - h-orinrs. 

lt-pOlloy With the conical pivo^ le 30re .od another I 

Between the piste 21 end the tU*,' 
f pivot bearings 22. the pivot bearings located 

Tho cro as-pieco 25 W ^ported n bearlngS on the pro- 

n the flange of tho shaft an through tho openings in tho 

j actions from the pullay which pass 

jotton of tho flange. ^lament 24 is attached, the loot 

To the crosspiece a spring ntl(m of thfi gyroscope axis 
nd of which touches during tno flange. The gyroscope 

. rust able stop (screw), BcreW ° \ 6 lta .name ter being snail 

rr e r 25 is fixed in a hr ™ 3 n circular atrip is f01 ' nc * 

- t ,f tho mount. As a n-» 
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+ At the rear of tha mount petal- shapoa 
odgo of the n0 ^ * d lt circumference. Ba pending 

pCt , + nn aluniniun part .which has a threaded hole. By 

: ;r°r tr, - - — — - - f 

)3C0P C shaft. to th0 other end of the ffirroe- 

3 is sotKWtot thicker then the axle iteeif »d 

W”s ^ rtt’tTtoh conic-,1 do pro salon 2C,»ith a 

«“ "* 27 nao pes“s n oountorsunh sere. 29 .,*hlch la 

.0. Through this hole n ^ cup 27 to the shaft. 

• cv;od into tho ^ of the gyroscope relative the 

sctricol ixls of the gs-roscopc i. ^ p3rt of tho 

A nunhor of holes, dlatritutoc centi^ » ^ aoc ordanco 

„«m. to correct tho action of the a.,, 

th tho c-vlculoted fornulos. ^ „ four threaded 

A Uniting f>®o 14 0i thc J th -yyro scope froa damage 

.porta 13 (sec t he eloctronasnstic essentH- W 

5U ld it leviate fron the 

CO then 12°. contact 3trl p 31 (see Fig. 20 ) 

The Uniting franc 14 eerri 
0 which a lead Iron the actor la trough 


Pig. 20_a__ 

A-rvrssting nachanltHi 
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A lever 33 free to turn arbund pivots 32 ia sat into motion by 
lG catch mechanism in the body engaging tho pin 34, placed on the 
ver. The angle of swing of the lever is limited by resting in one 
;treme position against the projections 35 of the limiting frame, 
the other by the fingers 39, 40 against the mirror mount. 

The lever 33 carries a contact 36 which, when raising the lever 
L the stop joins the contacts on the strip 31 and switches on the 


gp, 

; V Jotor. At the extreme bottom position of the lever the motor cir- 


[uit is disconnected. 

The lever 33 is fitted with three adjustable fingers threaded on 
[nd, which are secured after adjustment by the nuts 38. TWO of the 
hrec fingers carry rigid "textolite” pads 39. The movable texto- 
ito pad 40 on the third finger is spring loaded the spring being 
Inside the finger. All three fingers are adjusted in such a way 
•hat at the extreme bottom position of the lever the pads rest 
. ...igainst the circular strip on the mount of the gyroscope mirror, 
HI lovable pad 40 pressing the mount against the other two rigid pads. 
R9 Thus tho mirror and the gyroscope are arrested in a definite 
tU position, the contacts on the contact strip 31 are disconnected, 
IS iotor switched off, so that the gyroscope does not rotate. s p 
* ion is adjusted by the pivots 37 so as to moke the gyroscope axi 
:oincide with the axis of the electromagnetic assembly. 

The described mechanism is called the arrestir^ mechanism 


§ The oonoUt. of a brockot 1 

5 coil 3 coro 4, yoke -with a stop 5, armature 6 claps spring 7 
contact crprings with silver contact sprlmjs 3, another two 
•ri 3 in accordance with the assembly and main diagram, ih. 
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l resistance is 610 Ohns. The relay is protected by a cover 10. 
c) D R I E R 

The drier <Fig.50) carrying the light filter is an independent unit 
io attached to the body with two screws 1. The nain part of the 
V the body 2 With a threaded hole to take the threaded mount 
with an observing window. The body has the shape of a box, the 
ler ,,, rt Of Which la livllod by a partition, Into two P art.,conn«t1 

;h onch other. 


30. Drier with 
light filter. 


tfor the screws 1 
inside of 



, coloured bright blue, 
noisturo from the air passing 
changes its colour to n 
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1 resistance is 610 Ohns. The relay ' 
c) DRIER , 

The trier (Fig. 30) carrying thelj# 
is attached to the body withtj* 
er is the body 2 with a 
with an observing window 
which is 
*h ooch other* 


Pi:-. )0, Drier with 
light filter. 


through reinforced parte of the jfl 
The holes for the screws 1 ^ therefore, in contact 1 

prtition and the in ^ de ° ° Q fi ^ wit h silicagel consisting off 
kth the outer air. The b * r.cid , coloured bright blue. | 

P'i™ of tho arl °^ “lluty to absorb uoleturo from th= sir poa»in*-: 

did Lc a gel has the nbili y changes its colour to a 

• t h b 3 layer. At tho sane tin* it change 
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The body of tha drier is tightly closed with,a Eetal, oorer 5, 
Hfastanod to the body with screws 6. Between the cover 
Moos of the body a rubber gasket 7 is interposed. The cover has two 
jjlholos into which two flanged sockets with fine protoc lve gr 

•inserted. » ni„. ft ,.+ ^ 4.vs rt 

I The grids prevent the grains and powder from falling u 
Jbody. The protective grids consist of netal and silk net a, with 
iHcotton-woihl interposed. On the top of the body there are two ears 
Liffibroush which the shaft 10 passes. The bar 11 pegged to tho j*_ 
IjLrries the filter 14 which is fastened with screws 12 ®4 washer 
I Between the filter -and the bar 11 rubber washers 
[sed, between the filter and the washers 13 ushers ^ gh 

filter fron being damaged by the scx'ews. On .e e 
is a pegged lever 17 for raising and lowerin 0 


^ ^ ir i-H-j 

The notion of the lever 17 is limited by 


|f||f|;[n order to secure the filter in 
|§lball loaded by a spring 20 is placed in a hoL 
|| ®lever contains two conical hollows into whic 

d) mechanical sight 

A mechanical sight is screwed to 
lot! body (Fig. 31) • 

nr 

B 

Ki 


Mechanical sight, i 




• “c^indle 2 with a foresight * 

In the bracket 1 there rotates v ^ spring 5, the bracket 

;md a backsight 3. The spindle is Tit w ^ ^ i3 hidden in 

with a catch 6. In the folded! posi ^ > +v 9 filter and the 

%x groove in tha body and the fore S 7 ^ the stop 

to: 1 tronsporent nlrror. The spinal- onsaS o 3 

V cm bo tu: nod till the cotch 6 depressed by ho prlng b . 

V stop. In this coso tho nochonlcm vlow-flnlor Is removal 

; r.\ 1 of vision. 
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Tf *» depress tha catch 6, ths spring 5 bringa tha sight with 
ha Mckal gbt ana foresight constating of a ring and cross into the 
old of vision. The spindle with tha sleeve 9 is resting now ngains 
he new stops 10. The sleeves T ani 9 are fastened on the . spindle 

’"“ h of si^ht of the mechanical sight is adjusted by screwing 

L McS'hf 9 In^or out. whereupon it is secured with the nut 1 . 

[ it is also possible to adjust the foresight 4, for thrs purpose 
L screws 12 are loosened. 

2. - RANGE RHEOSTAT 

The range rheostat is intended for altering the current in the 
.. circuits in accordance with the range. 

teSawisra s- 

f^ssasrxR - - 

Sighting head. 


•. 32. Range rheostats 
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. -i n) j 2 with resistances 

Th^ range rheostat consists of a ^ 4 and cable 5. I ato 

Lxad thereupon, cover 3 wito e ^ oUgh which the spindle 11 of 
ce base of the body 1 a bush i of tho spindle carries 

he rheostat passes, is screws • to the spindle during the 

» '»*«;" -22. "St. »“ ■ >“ 

;cnaral assembly of tne 3*5“ 

>0 n-r tho ran^e di^uci ( see * 
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Is 


, ie« without centxol* 



, ; v 


i i im i «• 

Finr. r<Anp;G rheostat 

The rin, 22 ( lifi.32, 33) , fixed to the spindle 11, has n 

/ which its movement is limited on the stops, placed on ® * 

his pemits the rheostat to bo adjusted through an angle, equalling 

o . . + on nrc attached to the insulating plate 

Four sliding contacts 20 ore attacneu w 

rl-Uly fixed to the ring 22. Tho current is supplied to the 

^rushes by noons of o brass spiral 25 , counted on an ebonite bus 4, 

Tho Tine 2 carries a pond with two groups of eyelets, to one 

soup of tho leads of tho cable are soldered, tho other Group serves 

[ ’or the internal wiring. . 

Tho rheostat contains four independent windings- (Fig. 54) on 
,hlch by noons of slidine contacts the resistance connected into 

the conputine circuit is sot 15,19 (see Pi S .55). 

The rhoostats aro wound on two circular » 

Winding 1 (P1S.54) is connected into tho angle of ls^ clrcui 
Winding 2 is connected into tho sighting f f 1 * circuit. 

Winding 5 io connected into tho horisontol teg 
'Winding 4 is connected into the vortlcel log bridge circuit. 
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I ^ 8 !« ' 

w „. y. Wiring SHagra. of tho range rhoostat. 

ai ::rr f r t ,:^o:rrLrorncrrt:o« 

t and the range introdeced in the fom o. the ang 

s sliding contact. _ tin0 of flight, of ton 

Sinde we are ultimately m ore rring e it is evident 

•o jectile to the target rather than • £ QtgpeQ can be cal- 

mt the dependance of the resis anc ^ ^ degigna tion of 1 

ala ted only for a gun of cehta ^ cover of thB rheostat, 

„o ainptei hollistios la ongrov^ ^ rheMt , t>carTlss tho control 
The cover 3 (see Fig. 3 ,3 drun 4 is transferred bj 

f the range rhoostat. The r0ta ° n ^ p i n is on a belt-pullog, 

pin, fitting into a groove on the drum. The p 

, laced on the device. . 26 locate d on the cover 3. The drvaa 

Tho drun 4 turns on tho span ^ mchoro a on tho lug 6. 

•“* *» 3 • rtB « 8 ’ "“Tends oTtha spring a ap-o 1. 

Between the lug and an indie of the rheostat, 

which, fits a wire, attached to a ^ Q carrlQS along the wire 

As the drum 4 rotates, the spi . * ^ brU3he s slide along the 

9 with tho axis 11 of 3 J’ idi ^ C ^ e resistances in the corresponding 
rhoostat winding, thus changing fop tfc0 rarv , e . 

circuits and producing the co"o ^ the carr ying fork is 

The spring connection between ^ of the range -findor from 

intorvlci to prevent tho nimonatic < t0fl ln the range -findor 
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tionless during the continued rotation of the drum while spiral 

above that M tare.*. Of snail olwit ^ 
rtblo to obtain large distend , l.e. the nount. of grid 
t against their respective stops. Consequently the rang. 
rheostat spindle with the wire 9 cooes to a stop. 

.hide however the gunner tries to Inscribe the target l.s. to 
= ringfS this case the spring 8 of the range 

0 !tnt control ha s the purpose of presenting it from being d*t- 
Vt also functions In the sano way with targets of large also 
I*,,*! distances. In order to prevent the spring 8 frun breahlng 

> T Tl C ^alTof the angle 

the rhoostat. If - ^ U 

orJ 300 to 180 n, the range iron and the spindle of the ng , 

evolve through 146.5°. ellling contacts on the' 

Slhen establishing a range of 180 n, the ^ „ t t0 , , 

dnling.connectel in the circuits O J^ « ln th0 sighting 

;i.',t-ncGS of 1.9 Ohns,and on the winding, 

ireuit to a resistance equal to 95.57 Otos. ^ aialng oon tacte 
When establishing a range 0< >"° 11 J ^ to 95.81 Ohms | 

are set to 3 resistance on the wine ng of ^ 

the resistance of the sighting « ' circuits of the 

fhe resistance of the winding »» ls set to 
bridges of lag oust oqual 1V>.& Gt , uo le zero. 

130 n, whereas for a ranee of thG rheostat are nade 

of toonz^O^m tMc^and to their ends are^soldered silver contact® ^ 

which slide along the windings amounting to 20-40 g | 

The pressure of the contact. on ^^f^^icn of the piano, 
socuros relisbic contact ^ 3lshtlne heni in the factory. 

The range rhoostat is f 

3, COMPUTING MECHANISM 

ssrvos to produce and Introduce into the 
The conputlng Deoh11 ^“ f th(J horizontal and vortlwol lag 
electrical conputing circ^ oiectrlc3l conputlne circuit of sighting 

'~":ZLZ7t ^portlcnal to the trigsnonctric function, of the 
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Sles of adjustment of the gun in both the horizontal and vortical 

.+• nn ( qin a cos * t cos q sin.)* 

^hesa resistances aro necessary in order to obtain, in tho diago- 
lo of the above mentioned bridges as well as in the 
ilg connected in the diagonal, currents ensuring in tho sight the 
viation of the line of sight through angles of lag and sighting 
accordance with tho dependences reffored to in Chapter III. 

In addition, the computing mechanism contains fixed and v.aria o 
sisters of the oloctricnl computing bridges, by means of which 
r»h+ iq ai iusted at tho factory# 

The computing mechanism consists of throe mechanical devices for 

o^ tho tHgononotric function,: tho olbo icvico , the coalno 

. and that for the product of sine and cosine. Each of thes 

-q couDlod to tho respective potjntioneter the sliding con- 
gees is coupled to = J resistance of which is pro- 

! . settinr will be proportional to the conuepondi 

urtional to this setting, introduced into the 

lononotric function of tho value q end , introduced 

Lvon device. nrotoetive cover renov 

A view of the counting nechinisn.with the orotocli 

"al^e Of the 

Lotos: the lower ploto 1 end the p 36 rvea to fix 

cch other by posts. In addition 

he mechanism to the turret. dismantled driving 

Fig. 56 shows the lower plate (next to x 

haft Of the horizontal angles of the gun). 

The a ..or mete cc rTH I 1 " units em SsisSl i - 

, .. .pa ixtr,, of the mechanism 

Shaft 1, which is C °^° C ^^ C ^ into the computing mechanism tho 
the turret. This shaft * n (ongJ * 0 f revolving the turret 

1-10 q - tho deck angle t ^ , hor isohtel plane). 

,d consequently dlsethat^ oonnootoa a coupling 2 with 

On tho other end the ahaft l is # „ hMl 4 . This Shaft 

I bush 3, rioidly nount on attached on th. gear wheel and. 

|lso carried a crank wl ^ bha octontlooot.r 8. Ihe holoe 

The bracket 7 sorvoa „ ck ^ link ,. 

,r u. ■»» ««*■« «- ^- isn :: tho 

Fig. No. 55-36 ..••poge 55 
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| , t a toothed sector is attached to, the shaft 10. $y neans of 

sector the angle •. Qn S l0 of elovation of ** 

Oduccd fron the turret into the conputing mechanien. 
u ^ a+n 2<5 servo to fasten the upper plate. 

^ lloiting Plato 13 (eon Fig.35 ) Is equipped with stops, 11 ml tin, 

■l _ turn of the shaft 10 (see Fig. 36). 

^tl-lal strip with a cable 15 (see ng.35) counoct. «. - 

with the o^trichl circuits q> cr ^ , 

Then turning shaft 1 ^ 80e into the 

” "r/rr:; tast™* * :*«. 

‘ M s iAl (where r is the raiius of the crank). The rock 

----- : 

ZZXt "n, contact will turn through the - 

the gear wheel 17. wheel i7 in such a way that for 

The rack 16 noshes With a contact of the potentionetor 

ro position of the cr, , art3 . As the rack 16 novci 

the resistance into twojl P t rtll revolve throu- 

nou,h the distance ^r sin q, th * £ ^ ^ rf the ourrent in 

. angle proportional to r q. 

,c horizontal log i" ? ™ P ° r contac t of the potentlo 

Thus the sine device noves the slide „ acoorJanclJ rt th this le- 
tter in accordance with the 1 “” 3 ”^ t f t hc horizontal log 
ae current will also vary in the cir 

rilgo* ircuit of the horizontal lag bridge 

The potentioneter 8 in t e c lQg pot ontioneter. 

s narked R^ h ' md is c:t ( a = o ) of the sine device » 

For adjusting the zero P° 3it ^ £ of tho sh.ft and the hood 
jd justing narks are locator on tho 

20. „ N ^ following units and details 

Thc upper plate (Fig.37) co circunferQnce of th e internal gear 
Rigidly attached to the ou 2 3. 

wheel 21 is the fixed ^^ .^ .heel^l i. o Tear wheel 24. Tho 

Fixed to the botton of ® t w hich sorves as a bearing 

centre of tho gear wheel 21 W- . pl » 26. The cron 

— 10 -— ^ ^ " hca 
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ili 



'’feicel 18 , mounted xn the said. ,o ^^gjjj 

21 the rotation from the * jji 

»M! ? . The compensate resistors • ros - 5 °S| 
are coyote! Into the 

means of these resistors the sa 6 ht 1, ^ 

* * , „„ , 7) serves for nountins the pi§|| 

t hi; in the hrachet serve as ||J 

'± "k£ 5 > carries ft** -istors^ of 

^8t 5 ^ rt io/>tricnl computing bridges# IHlSillii 

'Connected in the mounted on the lower and upjrAJ 

|«1® 10 the mentioned parts — on and . ^ 

||||Wo interposed between thom.unltl . 

%kilmatlcally. transfers the summary «** 

» 101 - 54 i? e t0 ^; S fer whLl 10 (see Fid. *>. ■» 
ft jt££v#.« of 1 and<^ • whGQ ] L 37 transfer the ro- 

J Of c 10 «. differential and 

liWL fi rei to the shaft 10 will follow each rptatlon 

"illii|r through an angle C, • * u - 35 to the spur 

is transferee over tho bevex g 






:'Lc t ,> 
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artiaLly dismantled 


wheel 10, nountoO. in the ***.«£ £ %£££ 

th0 „„ — a 5a«0^-» 

angles q and-_« Thc p tho oleC trlcal compu 

- 1000 4 ( T KB f^r^ls t o r8 the sisht U fljuatel 

ig bridges* By means of these re 

the factory. g fQr nount ing the potentiometers 

.The bracket 27 (so® Fig. 3 bracket serve as a guide for 

.«( Me Ii 3 . 35,37)- Wholes in the br,c 


fixed resistors 33 of 100 


the upper and 


,6) transfers the summary angle 
wheal 10 < 8GQ Fls * 57 * hQ 


wheel 57 transfer the ro 
to the differential and 


shaft 10 will follow each rptation 


35 to tho spur 
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■ „ _ 2 4. The gear 24 (see ng.37,58> i. J**' 

M Z l , to the gear wheel 21. This konenatic train is calculated 

■ r thaf at the rotation of the shaft through an angle * , 

■ the “£• ' t • the 8lot of the link 30 , novos the reek 

■ T »° P ln „ oe. (.hare r le rndtue of the crank). The 

■ though a ^ ,0 m88h88 .nh Q gear .heel 38 of the 

■ r ock attached o „heel ,0 le fired to the spindle 

■ potontionetor 20 • Sln 8Via<mt that the sliding eontoet 

I of the potontionoter 2 . th0 - 8Dr „hool 38. The rack 

■ will turn through the oono ins ^ whoe i 38 in such a wc- I 

■ attached to the link 30 n> sliding contact of the po- 

■ tMt for rare position of ^ rfl01 l Ohn. 

I tcntloneter 20, introduces tones r cos tho gear wheel. 

I to the link 30 novos throw p propor tlonol to r cos - 

I of the potentioneter turns "“;°US ln a* sighting bridge in 

■ which results ln a change of the entrant , 

■ proportion to cos '< . nentioned above, movoe the sliling 

■ in this way the cosine dovlc , w0 with the law cos t 

■ contact of tho potontionetor elide of a8 sighting 

■ ,„d consequently also tho current in the 

■ bridge will be subject to this chang^. ^ ^ widg e ie 

■ The potentioneter 28 POTENTIOMETER. 

■ narked R, and is called SI , ^ - o) of the cosine device, 

I For ad dusting the tore P«l*« ^ ^ ind81t haw adjusting nar 

■ the Uniting Pints 13 (seo n =- 55 ’ p0 lt „ found that whan the 

■ When investigating the cost ^ ^ whe el a revolves tftroug- 

■ 10 '.“hue ^0 goar'whool 

I r::rs:-oive. - « - ons who1 trtt n 

lp§ with tho same velocity* ^ita into a slot of the 1 * 

I The pm 26 of the cronk^bn^ ^ a Ustancor sin 

B roforo novos in n circ e th0 pin). - 6 

I (where r le radius of rotatio ntM9a of the shaft 1 (Flg.3 , 
■ In addition to this, during vha8l w i, DOved throug 

I 37,39) throu# an angle q tine rolling 

% cane ^le h, the «««*«£ .heel 18 prefers revelvee 
i-.tornol gonr whool 21. pige 59 
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, i to arts through in ingle of 2 q. Tho pin 26 of the orMfc 
[°Z S along q Straight lino pushing tho link 51 <md con^ouentl, 
rise the rick through a -Alstance r cos q (where r Is rnllu. of 

slnultanoou.) Introduction of angles q and C the rook mowes 

the gear wheel of tho potontlo- 

|„t=r 29. whcol of thn potentlonetor Is nounted on Its, It 

t . evident that tho slUlng contact will novo through tho sane angle 

: thc gear wheel of the potentlonetor. po tcntlo- 

Th o link 51 with £ "TiU contact ilvi- 

: ,, t r in such a wa y that if 9^ ^ ^ ^ p0rt3 . 

The considered device in current in the circuit of 

accordance with the low cos q 9 “ g0 ' chw0 in accord anco with the 
the horizontal lag bridge will also chan,, 

oaT.c low. in ^ circuit of the vortical lag bridge 

The potentiometer 29 m xa roTBN *I0METSR. 

• t> ->nd is called vertical i«S 

1 al POTENTIOMETER • 

t arnnt 9 in the electrical 
lotentlonetcrs used as o nviders ^ y , 

Drldtes of tho sight are either „ .p , n oto.soo Pig 

h h> *1 t> 300 Fle - U) I r tionofcsrs perfo^hg cooputlng operation. 

In M.Utlon to tho potcntlonotoro arc used (con- 

int the electrical bridges » JUS-200j jus-1000). 

ponsating potentiometers potentiometers and rheostats ueo 

Thc resistance variation • - angle of rotation of 

in the sight ASP-3? * proporti^Jo 

sliding contact so called n aev oral groups, according to or 

. 'tentiouotors and the resistance of its 

• ‘ oc . The typo of the p PD-160). 

narked on tho cover (e-C — * — 


26 ), 


arc 


-nti motor 


UndiTiB -of onanelled constant wire 
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irr-rrrr w «» u*^»«***r*»» y>v ‘ | 

y riisaioation in the whole winding 5 "• 

C ring with the winding 1 (Tig. 40, 41) 1. Pressed Into » motel ■ 

2 tato n quarts conont, which tta * 1 " ains fr '“ ■ 

5l00V ° , the mol conductivity, i.o. tho cooling of the M 

potentiometer winding. The sliding contact 5 i. fo-tonod to tho ■ 

co indie 4 , placed in the potentiometer body. ■ 



Firr. 40. Ring with wi 


a 4) 4. 

inline and sliding contact. 


- ’V.Sr-.ir;- 



W 





jam j 

I \ 


Fig. 41* Potenti° nC Qf th0 sli aing con- 

03 the epindio 4 turns, tho oil™ ^ the ?oto „«onctor 

tact slides along tho top part ^ surface of slip) 

.indin,, (the enamel le taken off «» « 

with a constant contact pressure of 7 ^ ^ Miaertn0 Into clr- 
Throo nunhorod tomih^i® » 

• fixed to tho body. ncconplisbod by neons of 

,, , r t , th0 sliding contest 1. « * clearance 

,.. hi rh nt the ST30 tine ro 
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ho tween the potentiometer awl the drive. 

' Th0 ang ular shift of the sliding contact is limited by two no- 
dical stops, placed on the body and on the spindle. The body 
is fixed to the frone with scrows# 

b) ADJUSTING RESISTORS. 

^cording to their ohmic resistance, ad justing resistors ore di- 
vided into ihrca groups - JUS-501, JUMOO, JUS-1000. The value of 
th , ohmic resistance is narked on the cover. 

The winding is node of an enamelled constants wire wound on - 

l'cquorcd nctal (aluminium ring.) q 

The angle of winding is 500 + 4 • 

5 -i a.2) is fastened to the ho .y 

The ring with the winding 1 (Fig. 42J is x 

with a quartz cement. 5 



vi/r 42. Adjusting resistor. 

- 2 for soldering the connecting wires 

Three nunberod terminals 

are fixed to tho body. moved alon g the ring eorryir 

In this potentiometer the 3CroW 4 .and worn pinion 5 

the 'winding 1 by means of on a ju rlng 6 in the direction 

The adjusting screw 4 is preeso ^ , Unl airoction towards 
' it, axis towards the body in ^ coaplet ely eliminated 

5 ,,m pinion 5.«iM to ****>££ * ioh m . the obov^ntlorvod 

--- = r— r- — - ~ — 
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| r sdjustaent). The notion of the slldlns contact is Uni tea by 

on the body, nark tho bodlnnine anti tho end ® , ^ n " 
tno worn wheel carries a nark, which shows the position 

brush. 

4 , SPEED MECHANIC. 

nr. ~rrr; W? SS : ss ST- 

l VooAooLn^ sxz.'Z'Z 

c tho electrical computing circuits of the 1 s J 

v . Th-a is determined by a change of the resi.tanc 

;ht. Th. l-o i i, . 8Ge Fig.ll), connected 

:cntionetor h » * 4.2 h* *11 ,v* 

the diagonal of the lag bnlgos. ^ PD _160 are transuit- 

The potentiometers h "ll v ' potentiometer;: 

IS potent! motor with a a Stance of 

p are transmitting potentiometers wx ver _ 

2 h’ R 12 v tha current , passing through coils 

o Ohms » The into si ty of p^nottional to the plane 

C ,1 and horizontal lag is thus changed pro, 

n velocity. . is illustrated in Fig, 43 . I 

The design of the speed uechanisn is * ^ ^ , plate 2 

The speed rnchwilsn con,1 “ th0 oaso 5 or.:’ cable 4 , by 

Lth four potontioneters is ected to tho junction box. 

3 tns of which the nechanisn Is ^ 3[)ur wheels 5 

ho spindles of the POtentlencters^aro ^ ? pas3ss , t0 which 
nl 6. Through the centre o potontioneters spur wheels 

wo spur wheels are fixed. P 

..nl carrying the u narked with the plane's om 

Tho control carries the turn ing the control 10, 

velocity. The base carries an ^ indoX . Sinultane ously wi^ 

tte piano 8 own velocity is S °* ^ potentiometers revolve by 

the control the sliding < ' on 9 introducing resistance propor- 

n.ans of the geared wheels 8 and 9 i 

tional to tho required volocity- ^ oloc trical circuits 

The potentiometers are connected 1 of lead8 from 

■C Horizontal and vortical lnd ^«^ bracttt , 14 , ftIe d inside 
r; -'Me 4. The cable is attached 


-h \ni3n« 


Fig. 64 
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\ 

I The end of the cable carries a seven-pin nolo connector 12 
L 44 ) with the inscription “Velocity”, Inserted in the fonsle 


44 ) with the inscription . — 

Sector W- ■ |I 


K-J 



i' 


4 



• , *;• :• .o : * •" ' 

Fij ,. 44. 3 p o 3 d nechaniaa . 

I . {a narked "Air speed km/h". The 

I The dial of the speed nec an s n0 n-uniform sfrom 

speed ranges fron 500 to 900 Wh . i I £ r *£„ 50 ^h.fron 700 to 
1,00 to 700 UA the graduations are for 

Leo ta/ft for every 10 0TO velocity to be 500 Wh.tho ^ _ 

] if the index shoW 3 th P ^400 is set, must equal 3 , 

resistance, to which the POtentloooter ^ ^ ^ ^ ^ ^ l8 

10,5 Ohnsj for a veloc y sighting head. 

Waved with the sane J na de in white paint. The 

I All the inscriptions a taken off is illu3 r 

Ipppearance of the nochanlsh with the 
I tod in Fig. 44. 

_ attTTUSE mechanis m — 

~ altitude of fllg* 

4-« introduce the aiti''- ia 

The altitude ncchanlsn sorv- to^ of the dead and 

of the plane Into the electric - . 

lag bridges. , -erfonaed by the variation ° 

1 The introduction of altitude Is P* Hg.ll), “>“ eot0 * 

resistance of the potentiometer , * „ chans3 of tte resistor 

lln the diagonal of KV5 br 3 ’ loal circuit rheostat. 

Ice of the shunts B , t0 808 ° , , ha oltlthda nechanlan is i uu3 r 
1 The design and appearance of the 

Itei in Fig. 45 and 4<5. Fig. 45 - * 6 ••** pa6 ° 








r<x-r r--.: y t v g pc --c p _ 


' .• -i i »■* ^ 
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I jjjc nec hanism consists of the potentiometer 1 and resistor which j 
nt the range rheostat of the lead circuit. The potentiometer 1, 
nsisting of two halves, is connected in the diagonal of the ho- 
, on t^l arxi vortical lag bridges. 

^Tho resistor 2, shutting the range rheostat .consists of a frame 
+h th winding 3 C WOO Ohns) and five contact strips 4. Each of 
qtri ”' 3 can bo shifted during the adjustment of the sight along 
* winding and it is possible to ostablish the required values o 

he shunt resistances. 

nt> ,,ble strips oro connected to the sectors 5,ooch 
Mch corresponds to n cortoin range of altitudes, 
i t 'verago values of the rosistoncos for the various altitude. 

L‘ os follows . .atitudo a Hesistonoo Ohns 


1000 

2000 

4000 

6500 

10000 


1200 

600 

350 

150 

50 


I . a+a nf wo halves with 500 Ohms each. T 
,c potontionotor c °" 313 ' oontocta 6 and 7. one of 

!t or and potontionotor tov3 3li *"? mo potc „tl«etor 

* *"• along the on a eonnon soindlo of rotation 8, 

3lllUne Ititude control 9, and tK in*** 

spindle also carries the altiw 

hot 10* a certain value, the sliding 

hen sotting the altitu c con ^ rotato and introduce certain 

nets 6 and 7, noun c g stance, of tho potontioneters, 

k,s of .hunt resistances and ° 

icctc-1 in tho diagonal of ^ ^ connoo tod into the rtghtln, 

The potentionoter 1 an r ~ s b3c At its end the cable 

cuits by means of loads from Fig.46) narked with the 

ries a seven-pin male connector 12 i connector mar- 

scription "Altitude? it i. is fixed with s gra- 

1 ".Utitudo" on tho junction box. ^ b0 , Ught ly shifted 

nted escutchs on 13 (s° c s * * The scale is non-uniform 

c„ adjusting «- ^ . 

t- carries an infleripti 
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«, am raa ^ ^ . 

« bn* serves for the eloctrlcal inter-connoction of all 

-r°o f tho sight oqulpnont. In sMltlon It 
units of tho Big , „„ Fig. 11), by »<>”• <* « hloh 

sistors R a > B crl* o9* ±o 

; l l l^™= a o 5 tho ^ box, 1th tbs eovr 
i iistrated in 47. 




removed 
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The connector of cable 7, narked "Computer" ia connected to the 

[onnector of the computing mechanism cable* 

The connector of cable Sharked "Button" ia connected to the connec 

br of the cable narked "Button"* 

The connector of cable 9, marked "Speed" ia connected to the con- 
nector of the speed mechanism cable* 

The cable 10 is connected ta the voltage regulator. The attache- 
bent of separate conductors to the terminals of the terainal strip 
is performed according to the wiring diagran (Fig. 48). 



3 H? 


40* Wiring diagram of the Junction box. 


, 2 of the junction box is pasted on the side of the 

t! ( FI i’. 49). Fi it. 49...»P Q e e 70 
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I t should be born in rind that the n u a b o r of the 1 o a d 

t coincide with the number of the 
° U n i nal with which itie connected# 
t C the bottom of the terminal strip the terminals are ^ er " 
nn-’Ctcd in accordance with the wiring digram (see Fig.48). He 
rCtlns reeietors are else seldom Into piece. ^ 

j . Z Z Junction tor. The pooh conelets of two insula 

fc layers r^otsl pinto 6, ,, — - — * ^ 

L attache') to the body. _ ^ ^ ^ lt 

^ b " X l t 3 fZ, brockets with holes ore screwed to the button 
:ir;r^;"rockcts serve to fnsten the Juhition bow to the 

I • 7 , TOLT43B "MILATOR _ 

I 1 + nr nf the type RNU is intended to 

I The carbon voltage regulator of J ^ * Q ^ v> fo 

I rvlntnin the d-c voltage fee n for changes of load 

I in , ut voltage fluctuations of 27 V „ 1 

B bf c ,5 to 1,9 A. Fi 50 and 51* 

I the voltage is baaod on the principle of 

I The operation of the regulator acoorling to the pres 

I chen-o in the residence « coMm . For «01 P-sures 
I euro opplioa to tho P - 0 larr0 pressure it irops. 

I th re si stance is largo whil . t thc nu ctuations of 

I Thc sensitive olonont ^ n aine of which the output 

I out voltage »i 3 bn electrons.,, the output voltage con 

■ :, olt -...o is connoctoi • The mThituHe ol conwcW , in serioe 

1 aijuaW by an n«J»dln8 foment la carriec. out by « 

I , ith tlv oioctrouagnot winJlns. winiins 2 (FiS-52) 

I - - 

■ tho oloctronannot a yo defends on the varying 

■ which conaiats of ainBlc " ro^et sni the countor- 

■ ittroctivo foroo of the yoke of the 

I cting spring 4. temperature eonpensation* 

I mo regulator is proviici with ^ ct0 , in tho regulator 

“ 1 V-..1 resistor 5 (Fig.65.66,67). page 72. 
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i • rcu it,acts as a bloodor when disconnecting the computing circuits 

:,f ^ input and output loads arc eonnootsd to tho tormlnnls, placed 

opposite aWc to tho al Justine sore* aM nunborod fron "1 

“ „ 4 „. Tho input voltaao Is connected to tho tornlnala "1" and , 

° * ‘ ut voltaao la taken from the tominole f- and "4". 

The volt nvo regulator la adjuatod In a horlaontol Plane.rtth It. 

, Ttudinal' 'axis perpendicular to tho lon B ltudl-nl axis of the 
lonp-tu-linni. -iustinr» screw is ensured. 

,l,ne so that froo access to the adjust*** screw x 

Q vn-T^TNa DIAC.RAM.p F TH% g-GHTj. 

r- 55 illustrates the wiring diagran of the sight. The * 

J^linoa enclose tho ^^tud 

I he'd, ranvo rheostat , coupu »B , nblM OTe shown by f™> 

::.o chari SO), junction box,vo ag _ by circ ie boaring the Bonn 

unbroken lines, “^^/Xe footers. The "carbelite" plate 
nurture ss the contact. th to3 in «o wayslfron above, 

date of tho Junction box ^ ^ fron below, l.o. t 

i.o. ao aeon after renovan., hetwoen the terninola, 

through 130°, with all the wi ns th0 n nir. diajron 

The lead, .ore narked In the aanc way 2 the negative 

( nee Fis.ll) .tober 1 narks the positive 

I l ‘tt us consider tho following «,«le. ^ oonduotors> leading to 

On tho nain dins* *> ™ syetea , to the l»P,notor and 

I the heating elements of 

I load coils. vaitade to the quoted assembly 

I Conductors, connecting negative v ^ „unber 2. On the 

I -ro n-.rkod on the wiring d W - ^ obn *,ctor 
I wiring diagram in the sighting ^ ^ nunber 52 «A on 

I heater resistances 0 2 and 0, i ° conductor connecting 

I the main diagram tho same number marks 

■ the resistances 0 2 and Oy aTO also marked on ^ ° ® 

■ The anas nunbor. of the conducts ^ ln the 

1 Inal strip in the Junction box bollt o Plate. 

I ,x itself the nunhors oro norkod on ^ ^ ^ rl«*t 

" d„ the U vtron of tho c^^ 00W ootked thick hori 

■-hi Stripe, placed on the fro peso Ti 
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tal lino 3, arc nunberod fron 1 to 6» 

The whole wiring diagram 13 carried out with a view t0 7 r ®P re ” 

,, n t ns closely as possible the actual character of the * 

In the junction box diagram .all adjusting resistors and efomts 
„ ro n , rke A- Tho resistance of those resistors is sot during the 

->1 justnent of tho sight* 

V, OPERATION OF THE SIGHT 

X, T ^ATTWa anf mounting o p the units QF_the EquiFMj g — - 
IN SHE THE PLANE _ 

th , si , ht in tho plane it is necessary to renonber 
.inon nounting th ^ hoad.coaputing ne- 

th,t '.nor tho e ^ aooh=nlan the Junction bon ore on 

■ h : ‘- a ’ nl * - th ..rcforo numbered with tho sono nunber. 

number* is notion th* *" 

the certificate of tho 3l - ht - ls , rMu c«l in the factory 

As already stated, the sigh - o — t therefore, if not 

the range rheosta r(E0st at fron «. 

inevitably necessary, to oepnrai 

sighting hood. ls iuistrated in Fig. 54. It 

The assembly diagrm ^ connccti , n 0 f th, individuol 

shows the noch'inic.s 

units of the 3ight. turret Ib- K 6 » forni 

The set of the sight is »«t ' ^ 3 

the rear turret remote the control panol , which 

Tho min port of the mstollntlo ^ ^ ^ gon>for synchro- 

oerveo for the remote centre sighting head, for in- 

nUing the notion of the gun » 0 f elevation of the gun. 
traducing the range, deck sng for the control of fir,, 

to the corrputing mechanism of tho^ trt>naEi tting potentiometers 
The sighting heal, control sl6htl „g head nust M adjus 

° n f! ' t rtoon in n nomal position, it 
in such a nonner ' a qvg# 

more than 250 ® trm nd bracket is a plat* to 

On tho right side* i Krs w«d with bolts. Th* sp 

— ?» d“k angle = Of th* gun t* the couputlng 
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r 


El. 




m 

m 


r 


Sr. Hi ABSont,ly ” ’ of the reduction 

-eh.nisr oust m Into ^ Irtn**** the * 

•or short on the turret while neshes «ith the foe - 

of elevation a toother sec 0 t the conputinG nec 

took sector ,1 the turret, .men inetol ^ ^ ^ „ their reactive 

«* ■' " 3l ** 3 ^: oosltlonina of' the shafts Is ‘ ' 

zero positions (zero p ,a ics i 

toincilenco of the **•' ^ DU st be ^ 

in controls.catches - ^ 3p;a ,,ch to the il»»” 

of te.es met be «a . Meh l8 jolneS 

frc °* + x. th o bracket contrdne »P * e£} for intro- 

The lower par* of control lover , lorded pi n 

, . e . b lc to the left conxru a spring 

’y a stool c .oic gi_/T b t • Th e P 1111 ^ 

lucin- the range in ^ ^ rang c rheostat. ^ rh0O8 tat drivel 

which it is coup ^ n to the C roove . gych a way 

Tho pin on the P'* 10 * fi _ w should be turned 1 

,„o mat Illlns W °‘ 

i -are "2" on th ° ^ .. _ nn ot>et 


Assenbly -diagr-c of tho sight. 

+‘ 


. '/ e 

1c 


.ft si ? - c 


' i brocket there Is - *»— 

.-vitin* hoed bracite 
Q f the sighting 
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for lotting through the cable of the range rheostat. The bracket 
fixed in a threaded bu 3 h Remitting the braekot during shooting 
t t0 bc adjusted relative to tho sighting head through 4-5 
-*ny direction. 

Tho left control lever on tho panel has a pulley with a steel 
The c 'Mo is enclosed in a bowden casing ^ connects tho 
b, V cr with the pulley of the sighting head bracket. ^ 

A3 the lever is revolved the cable actuates th. range rheostat dr-. 
^ i hur> the range is introduced into the sight. 

' To the left of the gunner there is a panel on which the altitude 
„ 00 . nec'mnisn -to nrountod. Tho Junction box onJ tho volto-e 
’ t „ r - r n fixed to tho 3?no side. As shown in tho liur-n,c->. o 
,,'ffu-ht to tho Junction box fror, ill units of the 
Z junction box i c-.blc 3,0. to tho a on- Inc button, counted xn the 

"i 'vv of the control panel. 

io. t + c+a^ilizod voltage 2 d 

«. 4- control ne o sur 3 no nt ox one 

,hc sockou ,or control „ r of th - voltage 

* C,' 7 o V is connected to the terminal 


-Viator. 


o. aimRAL p^A IIN5lIiSSIS^g§- 




tKj rrun# The ro fore it i 
The sight ensures an cii-cxi c nu3 t be su 

a- -on st the most essential equipment o e staff and 

jeet t, ir.ccss ‘nt cure end attention by the U»= 

air crew, . -and that the 

fersons operating the sight must ^ ^ 3 ensi tiv* 
r, i - h t is an a c c u r a t , n 4 a a , which requx- 

electr ogyr° boo p x * instructions and cere- 

res very strict observation of the 

fill treat *mt. ^ in the plane to the turret and 

As a rule the sight is c * noisturo and the sun. 

•i3 1 be protected with a cover r - „ Nopod «« (arrest) position 
The arresting lever must be i etched off. 

‘a- *> -itch -Prit-i” "pi— <* *• tr-anuportod or «- 

:he ol.jht when renewed froo m P lt ls fastened), 

’rs-v * x of ~ 

. Inf o equipment is renewed . 
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T E ;i)The device operates correctly only with direct current 
■md an input voltage of 27 V ± 10%, which must be 
absurod. 

2)The cable connoctora must bo connected according to tne 
inscriptions placed on them (nalo connector ("Sighting 
head" )with the female connector "Si G htlng-head",connec 
tor "Rheostat" with the connector "Rheostat" etc. ) 

,)It is necessary to carry oat in tire and at regular 
intervals a) inspoctione.checte ana odjustnents | 
b) entries into the certificate •, 

a \ t + in categorically forbidden 1 

“ to oporto tho sight without having P-vioasiy root 

+ho technical description i 
t0 instiil one uso ths 

oititudo one spool acchonisn and cotputm, 
narked with different numbers. 

Tho following fact, should further bo born on m - • 

.Switching to »Nopod , sljtt 

Switchin -i tho t o g E lurlrl „ tho flight 

OS tho base ,when towed .t^g ^chonisn on 

*on not operatin' tho 3i£, > a) . If the uso of the • ® 


Aon not operating tho sight, the cve->- ^ ^ ^ of tte sight 
tho sight rust bo sot to switch "Sight" is switcho 

in the dir in not anticipated!, tte ^ ^ ^ is an i 

off both on found ^ in ° ’ ha3 to be switched on nt loos 

Oip-tot, the *« “ * 

1C ninutos be i ore t.ho 

i-.-u Uotolv .after tote-off. ^ ^ Toltas e regulator a» 

«*» «* 19 “T^nperatur. in the sight (abou 

to obtain a constant temp 

I 'uirol for its proper oporat on. 

r j-ss zr 

- in "“oT-trsod,. 

r f \te ° ut °““ 08S1 

- , v mr .tin? the sicht it i£ > 

• on orations « 
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1 ) .When entering a zone of possible oncouter with the enemy: 

1) switch on the sight 

b) set the control 3 of the speed mechanism (Pig. 31) to the 
plane's own velocity. 

c) Set the control 9 in the altitude mochsniam (Pig.32) to the 
altitude of the plane 's flight. 

When doing this,the gyroscopo must be arrested (the lover of the 
arresting mechanism nu 3 t point to tho inscription "Nepod*. 

2 ) . On sighting the target : 

n) adjust target's dimensions on the dial of bases on the sigh- 
ting head (according to the type of plane)* 

b) readjust the speed mechanist with greater precission to the 

plane's own velocity* 

c) readjust the altitude nochanism with greater precission to 
tho altitude of flight* 

d) free the gyroscope (set the lever of the arresting mechanism 

eboosite tho inscription "Gyro"). 

In or lor to enhance the determination of the position of the lever 
position "Gyro" tho site of tho orrcstlnc lever turned tomrd. tho 

•unner is painted white. 

’ 3 ). Botin to folio* tho targot by noving the sight. Try to n 

tho centre point of tho grid coincide with ate W*J-**J“ ““ 
tiro frtoe the t ergot with the ronge-flndor circle. The 
ration is performed by turning the nnge contro • 

/,). Turn 1 the turret smoothly while following the targe 

i prevent the centre point coning off the following tie tar- 

5 ). Continuously rock the ranee ' ^ range-finder 

get and keep the outline of . u+tle rhombs), 

circle (i.o. the ring forac^ * beginning of the 

* **"* 1 r" (Xhlch is franed with . ronso-finder 

‘ ZtlTuZZny .etabliehed end if the tnr 8 ct 

1. fr dried hy the at lara* 

N 0 T L : During an air-fight i y tfe gyroscope strongly 

— - - -T'Tf — 

vi i to 3 and the image of tne 
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^ field of vision. Such a sudden disappearance of ttoe grid can 
disorientate the gunner. In order to prevent this, it is recomended 
t , . ircs3 - the da.) ping button placed on the distance lever during sud- 
\ n turns of the sight. Thus the naxinun current will pass through the 
r.o coil and the gyroscope, as well as the i.aage of the range finder 
'*ircle will deviate fro:a the axis of the gun only insignificantly. 

V, s -,3 the target is again sighted the damping button iB release^ 

j - n ' th ; sudden turn interrupted. 

2. During air-fights at close quarters (under 130 ra) it is re- 
co: ...ended to use the stationary grid, for this it is necessary/ to 
nv'i'tch the lever of the arresting r.ech’nisia position "Nepod". Thus 
J.’ o- the -’id -'.111 'eeco’.ac stationary. In this case the gunne:- 

:'.uct sight as with a usual collator sight and use a dashed conston" 
circle and the centre point. 

:he dasho 1 constant liara.ter circle roust also be used in case 
-'aiiuro o" tlv3 lutcmtic etjuipnent of tae sight# 

~ v th ; onticai sydten or electrical illumination fail, the sinner 

si iht, bringing it into the worhin, position 

' thot^ht is -id, arrest the E .yroscope on* switch 

I % TM<g»3CTio .ii_^os a M M JE& FL1GHI — 

o) Inspection ,tortin 5 the engine, an inspec- " 

’Thon arepnnr^ the fi^fhx, 

tien should ho carried out. n nn d direct exaui- 

Durint external inop 

±. rnVo sure whether. 

n VL'n it is necessary to -va.x filter are not covered 

0, the lens, seni-trnnspnront nirror -a* , e toils, 

( .,ith ‘.ust ,lrpurity or sr«« «»» s . aifflgtas ^ , 

I - — - ~ iiibly fis “ 

I ' re not loose i lever 17 (see Fig *30) easily 

I the -liter IS by noons ° vlo lon) 

I rid into or ronovei fron th , n revol ,„ easily iron 

’ “ “ ~ 

. - -r^i. nosition ( 
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o'* when revolving the protective cushion 14 (see Fig. 19) the 
^ of bases 15 is easily shifted with respect to the index over 
Pj -hole range (from 7 to 45 n) and is reliably adjusted in any 

tee’ cover of the lanp case 16 (sec Fig. 19) is easily opened 

closed W the catch } . . 

" the rechanical view-finder 6 ( see Fig. 19) is in order and i* 

set to the upright position V 

visible through u» /*>« of th. obser-inc wtatov.- * 

^ -\a fht-' luc colour i 

o “ C ntrol .tool ore correctly vten tornxn 3 

_ ron^o 11 nil Irun stops in a position 

thc - - th „ 4rlve onl the bolt-pulley 

»— shoui ’ b ° 

'"f ^ ln *££ without 

, ^ (n^nTloss th-n 180 n, to 300 8^ «d. tbo tosoo 

ai.'iu ' bo Mju.t-.Mo in the r»3» *W" «_* functi0 - 


the correct 


i n * 


. _ - v i n 7 tne o u ± ^ - 

\ b p n c n o c k x o 

K + nrocecl as follows : 

r - ' r ‘ ’ 0f th ° V L * x Pitches ^Accumulator" and "Sight" » 
a) switch on the - 1 • u- _ on "Gyro" . Within 2- 

v.) set thc arresting lever into circle nus t appear in 

; second the distincly visible range- Qf 3witchin g on to 

the field of vision. The tiuo fro.i ^ ^ ^ Spends on the 

th, :iar.ent of obtaining a *stinc ^ 4opre89in g the danping 
al justed range and will be snallest -Aw 

ltton '» . - n , thG munination control that the 

c) mkc sure by turnin', 

nation of the grid changes. contr ol towards oneself (di 

-she sure by revolving the G . by revolving the 

: ini oh the distance) th it th ° _ gure that the rhonbs converge, 

t n;e control away fro- onese ' without shocks and Jerks i 

>, notion of the rhonbs nust be ^oote ^ ^ ^ ** the 

'•) nake sure by switching ^ ^ ^ thc n0 tor does not work. 

— 1- I-, visible in the f ia13 tines. The position of t - 

• -tin-: should be repeated se (accuracy of arresting 

; - — »■* rscrSE*- ° f ~ contr ' ! ? 

. * i.0. approxinat-iry 
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„ adtch off the toggle switches "Sight" and "Accumulator- 

the slightest doubts arise about the proper functioning 
of “ sight, It is necussory to turn lunodlotely to the respective 
^-ialist of the equipnent Service. 


^nft^t.ion after. 


m „ ht in inspection should be carried out .which is 
ifter to « rn - out boforo tho flight. In sWltlon to this 
•mlo.-MS to - t _ s . aitchos •• Accumulator" and "Sight- 1 

rftsrW oinutes^hove elopsed 1 «» 

s- — » - - — — 

t~r. Th: th-T 20,4 V or uore than 23,6 V 

if the output voix-,.- 

th. voltage renter nargin of 20,4 - 23,6 V, 

0 if the output vulti-uC , v , 

iuot the regulator to a voltage o * testing screw 1 

/) 'erforr. tho adjustment by »*» * th " 

(Fi 30, 52) i . . han 22 v, it is necessary to ‘ 

if the output voltage i» 1 ' re w-drivcr in a clock-wise 

-J^uatin- screw 1 by neans of a screw ^ ^ portablo voltaeter, 

- action simultaneously noting the tto adjusting 

■ 1) if the output voltage Is nors than ^ ^ direction 
a e means af a ecrew- 'river the portable volUpetor i 

I i-.u 3 tenuously noting the vol^ * witch on the rotator 

; 3 T E : l)It is categorically lor 

without a 1 ad. the c9 rbon regulator before every 

2 Wee* the accuracy of th^ ^ rttbM t .hr sight 

flight with the accuracy Of the carbon regulator ?- 

.... . _r f ~ 

g/^otl am tho ctrhon =01^ of the sight 1 

. - ‘.-r^^'mVt - lotion ."“St - — ^ - 
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+ he oerson responsible for the sight, 
by the gunner P ^ wear of the eutonntic electro- 

t+ is el s0 necessary to . + v*, gyroscope 

+ Uniting device of tho angles of deviation of the gyr 

"ti check is carried out as follows ■ 
arresting lever to "Gyro" , 
v,) G et the hose D to 15 -20 n, 

c) act the range D = 000 n. an =»«ular 

Turn the sighting o electromagnetic Url 

K rcitr ef «er T° (aec.che k th. ™ ^ must not 

, lr .- 5 evice) the ,-ril taint atop . _ intruno nt. Vibration of I 

i^ear fron tho ficll ef vision on the intrun 

^; i3 pomitto'l at tho ottroco position. 


4. Contents of ZIP. 


, IV ( Fi>55) of tho sight consists of, the following. 

coring belt 1 • • • • ' ' ' 12v , 

mu- motion tulas * ** “ * 

ro: '.i- transp "stent r.irror • • 

V ••■it filter . . . • • • 

-l-rmel napkin 5 2'-U 


Licngel 6 (50 ") . 


1 piece 
4 pieces 
1 " 

1 ” 

1 * 

1 tin 
1 -piece 
1 ” 


rotocting cover „ the trier 

ecree-lrlver o I* 

t cl 9 for exchangin', =1 1 „ 

screw- 'river 11 <V ' ^ „ 

"ccTtool »%“ ** ^ttenVis^e'elMln ^ factor,. 

. u ' a ; ; f the contents is paste - - _ ^ ^ration. 

5l t are intenlejforre^ > 





... ... ZIP of tho elgt. 

ri ; • 
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Ronlaeing the spring belt 

-o replace the spring bolt : 

rcn0V e the front cover of the sight, as described 

^-r-iph "Kaintonnnce Jobs"| 

b , r 'onovc "XeToU-^o^eUvsrsai Jol»t ^ 

::z ■ r^r: 100 " 

- • u . _.,n iftav.i.e* as shown in ng*?o i 

n run snoothly over the pulleay.i.e. 

11 run re lc* i Arcs. 




spring 


Qblverial _ 

joint pulley 




Motor pulley 

rig. *• — - the ^ r^n’on of « > * 

in occorionce with ‘he above ^ to? end through the 

,1*. the front cover with the ^ ount of «. — “ 

i“ r^i. .. - - sr„«s 

e) v.dth the hook of the fU int0 the notor pulle y 

th, rol^y bracket, pull i up tvon stretching } 

!3lt vcry carefully to Preven ^ ^ its groove on the gyro 

; -..oke sure that t . _ 


'•-'pulley* 


t transparent oir- 
- O 1 n g the sen i-t 

too 3oni"transpnrrent ni~or au not forget to 
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I szzzz: vzvxxz ^ - - 

acS - f 3o not forget to insert 1 nn thick 

hen roplocin, th. f h ollow union the filter on. 0,5 

or -hors in the corr^ ^ ^ W3shera . 

. u -,cr washers between the filter O30l . in3 i. 

-vr v.'oy of replacin' the bulb nee • ^ ' t0 the following pointr 

f , r -n,inteno.nce, attention nust -e P^ • 

-) :.*-.intononce of cptiool^.et^l- • gor4-tJiins?arent nirror nust 

The surface of the ^na.-xxt ^ ^ fron their sur- 

> kept clenn. For ronovi^^ ^ use1 . Irpurity ani 
.. ■ * h - flinr.el napkin 5 (see ***• spirit, where- 

re^v.d with cotton-wool.se *e*i - 

^,3* =** to ^ -; h ;; h ;- 3?tic , 1 ^is with 
Gillen to touch the surfaces o - froc , u3t ,=oisture 

i- ^ - - 4*0 o •po'tG C « «/Vv“ n 

* hon/s. A cover T renovc i only luring fUght on. 

v n e 3UT- (see Fig. v 5), to ^ 

x. .King * „ 3 iiicogel. » tiroe , silic egel 

O Replacement of s contain perxo-. of » y 9 

, srst ~~z ?r.sssr— 

-co r.izel by a cho ^ reConae nie 

?ro~ blue to pink. < nici^l nore cosily, 

In crier to replace the silxc*> fror ^ 8i6 ht (see Flg*«' 

-i tliG • xu the smother 

:ir-,t of all to filter by unscrewinC ^ 

Mother with «- attache! t0 t hs olfhtlnf h*,^ 

screw-iriver 8 the 2 ««™«^ , u bor without renewing the 

Ibis enable. u. to take o fron ^ch the 

tin: ho Cl. through the observing » ^ t < 

; - 1 « the °r.t e £T— -» « ^ 

- ■■'1th the floe. , portitioa 

• ::, w ; vin - »» ^ ^ M?1 ‘- 
V-cc sure thnt ax 
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- oi sture -absorbing ability of silicagel can be restored. For 
+h1 Impose sprad it in a thin layer on a metal plate and bake it 
‘ , ven a t a temperature of 180° C for throe hours. 
in Z the tonpernture of 100° cannot to attained, the tine of 
, ust bo extended- Ovens with temper iture of loss than 10 ca 

US 1; ailica^el is dried, it regains its blue colour. 

L ’ *o\ Silie- -el should be handled with core and not be 

Tinea :« 0 d silicagel does not absorb noisture and 

soil-' V-th the filter ^ 8 ^ ou id he shifted using a sieve wt 

k*t in n hcmotlcMl, '<***’«'• 

1 — ** 13 necc3 " rj 

I ii-b-st possible °^lZ universal Joint arose 

■ ■ -.tbric'-ting the pivots ox tn~ (J y 


*»-. . v ... conin'" bv the t«* ta ** 

-to nec nroitv of tho job b ^ of t , 3p , r -..-.rr. on 

court- of tine, no W»1 ns =™i ■ . o£f ,ctal> tho 


conre- of tine , ns well no o-vinf to ^ _ otal ) tho 

Vr , -, a -m-tion Of hnri nnrUcloo , t hl*>. Thickenin 

lulrbcnnt .ivtol " 6 " iltoro no proper " 3 friction, •»! 

r , ;r7ln ., out of tho , m3los „f ion! wiU * 

„ turn lowers the occorocy of *. - 

«’ K> * - . n . out of tho lubricant specie no wear of the 

In addition, ^yin- oi* ox 

1 -n, _ 0i3C e pivots.. . . it is necessary to prepare j 

I. cr ;or to carry »t the given j > ^ l0 %, with lends *, 

1) an accumulator with a voia, f a standard 1^62-42 

2) - -ot-le of the lubricant Avtol 

” ^ e or tho gyroscope (fron tho » * 

4) two VO.TC «00X3 - 

the sight) { 

5) nitrolac-uer (or ename order : . 

x h , ^ is performed in the thQ rMP cover (flS-^ 

: son! the sichtin-t heni P”P J CM lna. M. tho 

,r -crowing 4 screw, take 
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I Stand the head with the side cover up and after unscrewing the 
take off the side cover. Put the screws into the casing.Re- 
ie rubber tube 3 (Fig,50) fron the end of the coil, 

Stand the head again on the back cover and unscrew the renal- 
centre screws which Join the front cover to the body. Place 
resting lever preoisely into the centre position and maintai- 
t in that position with one hand, carefully separate with the, 
cover from the body. Remeber that the front cover nay be dohel 
with two dowel pins and that it will therefore be hard to 

• 

Depress the notor contacts with the spring ring of the gyroeco- 
■e tool to prevent the arresting frnne fron hindering. 

Take the front cover with your left hand by the notor, with 
rrosc ope nirror turned away fron yourself. Hold it sonewha 
wi the larger side of the cover being placed horizontally. 

r. ~ 

the conicel pivot " cal pl , ot of 

— - « — - - 

:ross-piece ana tne De-ux*^ 

LC ’Jit. inn 0 d tilt up the oppo- 

> «- ^7 "tTthe”^ eni of the 

ond of the univers ol Join . piV ot and the bearing, 

s-piece in the space between J whlch 

) *» «. ^it-pvllev » irrUt (nil! the ter 

i previously dipped n o aluniniun part, onto which 

jd) hole in the gyroscope screwed (Fig»6l and 62). 

nount of the gyroscope nirr0 * o , repeat the procedure. 

3) Turn the belt-pulley through ^ ^ ae described 

9 ) Lubricate the four pivots as bb l**®' l 

er 5,6, 7 and 8. connect the negative pole of 

,) Switch * the gyroscope pole t0 pin No 9 of the 

i accumulator to pin No 10 and th J contQCt oust be closed). 

. . Not^Hnj Head \ xne w 


It it narked "Sighting Head’ 


Me- ^ |i 

Pig. 61-62 
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I Let the 


gyroscop* rotate far several minutes to pewit tbs oil to U 


Ifoec 


urrte* the action of the centrifugal force into tbs 





the loop 

-I' Take the front cover into jour 3 ^ in the centra 

fr ; *. __ 3t;r 5 „ r . - •— — •* , 

- -c-tion between “>yro an * * the cresting fork enters 

intc the te ly. kate «re that the 1 P no t forget that the 

Art in tt. *>* o f th. or ”f^ e ^ n ., tto t «. — » 

ttvar U to t* 1 =”“ “ bo4j *a tin rubtnr b«l b"*** urt0 

w or touch the Doay,^« 

p- M e* n^t be 3OV03 or 

~,:\f -* rrr:— ■■*-■ - 

T-am ths arresting levor norba preps rl b* <* 

«n — ~ 

;r rr-T-zr-S- - — - 

’"S^lnre tb. agbt into « »" “*1 

v^- £ the revolving tics f?™ u the repeated lubrication 


-S V 


- - Kr s 
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The sight has to be repaired If, .hen tested on the testing 
n ’ 1it 10 foubi that the angle, of lead -are net -thin the tole- 

-v-Yiv collector and Motlng Ml -W MW 

-rr s vzzr 

““I n -, on the collector aM on the bruehee.a. .el! e. the 3 ro- 
cTrbcn tun ohr'islon of tho brushes. 

*■** of brueh tuet *. to the^^ ^ ^ cola * cto r 1. not Ideal 

The contact of the bra cueing the fomotion of the 

an*. that in why ap-Aing ’^j^ntai t0 me operating qualltlee of 
L r v,n riln. This filn is U trine nt ..bridges" ond is 

1= "-«• *» ^ rtr-r^To »*.«». «* «» 

7ZZZZZ.VZ™ w* « ■* 

■.error the functioning of the** ls necessary to prepare: 

In Tier to c^rry out tho gi i ’ 10 * with leads i 

n accuaulator h-ving a «»*• * ” ? ' s eure of 2-4 am.) -t 
; container of coraprossod air (with . 

a hose } qyVi from the si^ht a ZIP « 

„ a screw-driver 6. 0 3 -^^graln of «»00. .«*— . 

4) fine or.cry ?oper M-14 or *• 

spirit md o clcon cloth , 

5) nitroloquer or ornnelit following orlor : 

The job should be perf orno ^ th0 re or cover } 

1) 3 U.nl the sighting hood exoct ^ fr0Q the front 

2) un-scrow the four a«o.e and^ t screes and eprin. 

cover of the sighting head Cece 

.ashore into the casing : - epanner-Benoyo th 

5) un-ecrow the union nut of ® C ° mo notor casing 

screw the **-""*£ ™ take off the causing <*«•«>• 


1) 

2 ) 


4 ) un- 


kjw xne +l/rhton tne 

*ew the four eore.e that g ^ ^ musing (Flg. 64 >- 

, . black onanol) ana 

Z decree into tho casmg. ruivoso me negative 

* — - z - zfsxxx 

- 1 ; TCcoictor -- -f rc-; 

th. siqhtin^ hood fron ^ col i QC tor through 

— /. the carbon filn non ?ig .6i) by ooane of anarro. 

front and *1-' 1 <•* ^ ^ 94 


No 
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strip of fine- enery paper, folded several tines \ 

7) switch off notor } 

3) un-screw the screw 2 (Fig. 65 ) fastening the cover of the brush- 
holder 5. Take off the cover \ 

9) nark the brush-holder A and the sleeve 5 (Fig. 66) with the 
r f -the screw driver so that during reassembly the brush can be 

replaced in the original position ; 

10) cautiously take out the brush-holder with the brush } 

11) do the sane with the other brush-holder and brush } 

12) blow out the engine with conprcssed air through the sleeve 
tho brush-holders and the window in the front end shield *, 

' \ 3) examine the brushes. Benove tho carbon film cautiously by do 

fme enery paper or ordinary clean paper . 1 

f 4 Tra:,ssLbl* in reverse orler. Be cereful to replete the brushes 

into their respective places and in the original position. 


llpr 

* t-.X. 

l • • , 


rir 

i !ii :| 


- -IT 

all 


1.1 

|? , 'it 

?.! - 


X 





Fi>?. 66. _ 

. _ -it is reconnenled to switch on 
Before closing the notor cas j ^ ^ r t, w3 0 f the notor must 

the rotor eni ne*e sure that It worrs. - Mvil v finished 

he sealed with nitrolahuer, enamel or enameUte. sfter 


Iritch the arrastinc lever _ to -Kepot-.^^ ^ ^ ^ P ,, 6 r with 
izmzsj It is categorically patches and abrassions 

a grain of less than 500, as it resu thQ aotor .’lf fine enery 

baing produced on the collector^^^ ^ carbon film from the 

is not at hand, it is possi cloth, soaked in spirit end 

C.V'lar't nr hrM*hCS by mean3 Uf 

but rotate the col lac ter 


-lector brushes by me 
nr; to a snail piece of wood. 

- this esse 10 not 5 « 


autir-usly taking hole 






ij ■ 






' % ] 

flf'lfilS' 


- -- 




"I i "... i . . - .. t ’ v . ‘i,_ . v 

Vs.! ; */v: ^ * v j- ;* . r 'v- .1 ■ • f- 
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7 . QENHIAL IMfiTHOCTIOHS 10R OSDKL 

Tho nethod and practice of vising the sight are dealt with in 
„, ci ai instructions and directions. 

Only s one fundamental positions are explained below which oust be 
v. rn in mind when using tho sight and wh ch follow from its construc- 
tion! peculiarities. 

a) Position of the gunner s Wye 

■tho ’1st inco of tho Turner's eye-pupil froo tho sort, trmsparont 
•irror ol;m Its optical sods oust not ho nore tM> 250 If «A. 
i3 mcrcasocl to over 250 as, tho tn:;o basins to fads out 

i tho noil of vision. Ihon producin'; on agio of load 
,hc"n,rtor nust novo his heal into tho opposite position (l.o.ioomorl , 
„ h nh is inconvenient in practice, or approach tho slj ao^ 

, /the whole -rid .which is norc convenient in pr ertco. The conil 
ttino of tho trii's visibility arc shown in FiS- 67. 


2 SO — - 



kU0 -Srra ana pooition of tho snnnor o oy. 
fit- 67 _, Mo ’ , ? no “‘ "^t'olrror. .. 

seni-transparen . of the grid. It 

Th, cone -1BV is obtained * the srld.l.e. in 

r r rrto^ ---rrc « 

l ■ , " n ' OTa, “ or3CT 

2 vc nay cone into position D 

«■ — 

-tions of sighting* 

The necessary c nditions e # 

of lo^e tho sight |3r© aa targot* * 

1) .. corrootl, ntJhStod *». l^^on — » Ir*** »”*•* 

tho »oo is not o6Juotod corr oe4 ^ ato .i,3ht. 

- ^iso distanco will DO m 

> * * 
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r on <3e^ucntly,even when inscribing the target correctly, the angle ot 

lc:yl produced, will not be correct. 

It is always necessary to take for a base the real span of the 
target and to establish it on the 4c ale of bases .independently of 
the ° visible foreshortening of the target. In case of land targots an 
outline linen si on is to be assumed as a base. 

The base can bo established both on land before take-off and in 

the air , iruiedi atcl lly before the attack. • 

In the range-finder mechanism, the average fore shortening of the 
tar-et 1/1 lying between the most probable fore shortenings 2/4 and 
0/4 "'is taken into account, so that no corrections for the foreshortening 

have to he male . , , . . 

„ Tho corr . ct ostablishraent of the plane s own velocity. 

Larract introduction of tho piano's voloclt, ot 
sirhtiat causes errors In the las corrections of the slSht. 

5 ) Th0 correct establishment of the plane e own altitude 

fl i "*ht • , . A a 'it. the uonon't of 

Incorrect introduction £ ^ corrections for- 

sighting causes errors in the angles 

acl by the sight. + _ r „ et into the variable 

„) Accurate and continuous franang of «>• target 

lioncter circle. tercet is necossoiy as during 

Accurate and continuous <*»« of «v acoroasa s>. Incor- 
the attack the range varies con " ^ ^ pr ' oil uctlon a «» 

root untimely adjustment of tho ang 
.angle of lead by the sight. 

5) An adequate sighting ^ p flrst approxlnation,- equals 

The tine of sigfrti-ftCi 3 

1 - 2 8eC - C Purpose of switch!.* to - 

a rule fire is opened using the novobio grid.i.e. with 

~ s oei;:: r n - r, 

i-htin, is or, otic oily . (j* to th. mrror nount 

- tf, . r id is continuously ■bre*l«s «P 

‘ V In/ against the ™ J^d to potion -Itapod- and 

■- -his coso, the sight has t tha , ta tionary grid.oponsd 

. h a constant diameter circ 
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9 ,. rp ^uo notins the foreshortening and velocity of the target. 

U t ^ 3 casG the instructions and rules for sighting with ordinary 

9^llinator sights (a.g. NO) have to be adhered to. ' 

m It is necossory to renanbor thet ths angular disaster of »o con- _ 
’■•tint diaintor circle (stationary arid) equal. 152 thousand • 

; l 13 in^flret place for * t - 1°° D * 400 D 1 f*-”" 0 ^ 

l nin L 2/ i i eocond piece for use of the stationary arid In case. *»n 
■ eo e iectro;a , roecoplc part of the sight gets out of order. 

I d) Purpose of the draping button. 

I . ** „ ht the nanner, who' is carrying out sightod fire 

■ Darin; an aerial fight the gum , ^ target.to 

■ thc attacking fighter, an obliged In ord ^ it 

1 tW n» over with eroat angu: ® such M ddon turns of the 

1 the eight fron ono side to Btri kos ^ the mechanical 

I sight, the nount of tho gy an j tho range-finder 

1 sto -,0 causing iisoppoaranco of t.a contr 

■ circle luo to blurring. ,™ r o 9 cope 's nirror against “the 

I in order to avoid shocks of th. ^ P circuit of the sight, 

I sta n, a resistor 1*2° 0*» „f load , this rsslotanos 

I ,hich shunts tho range rhuo.ta i of etching ^ thl8 resist or 

I is connected by means o 0 gyroscope winding, owing to 

■ , a ^arynqes the current in tnc w , tha + n0Qe nt. 

I • ro ' ay “? nf *ho nyroscope becomes very small at that 

■ the deviation of .ho an3 of the light filter. 

■ c , Use of the lamp rheostat and ^ ch 

I Depending on tho value mast be selected by 

I tho target novo e, tho brighneo y^t the grid any bo »- 

I of the illumination control m such -W oye . it Is dear 

1 tinctly visible, not, however, Kl^dns ^ ^^,^11. fw « 

I ^ rJSf ofoud. or in ZZZZZZ* 

■ i .ckground of brightly li-L ca80 ,the rheostat is 

■ sen it nust bo "^“control 1. set to th. 

I r;rr 

I ™ tiitor “• r> rr f «- 

r jehanif al sight consist, of tho 
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!nse» Ita data correspond to the outer oonstant diameter circle of 
st tiorary grid. The establishment of the angles of lead and sighting 
i ? performed in the usual way, according to the foreshortening and 
tio velocity of the target. 

•target 

J line of sight 


rninrors e 


FI,,. 63. Sighting with the mechanical 3ight. 

"ho mechanic aL sight is used in those circumstances .when it is 
i - ,.'ibl" use the movable or stationary grid.e.g. if the illumination 
: nl , or ^ fuse have burnt out and it is not possible to replace Ihem 
luring flight, if the grid, when switched to "Nepod" is not arrested 
v visible at all etc. (Fig. 63). 

f) Vibration and blurring of the grid. 

indistinct or blurry, ima 3 e of the movable ^d is a 
i; i 1' icc t (the c yrosco?o is unbalanced) or of v ra on. 

— — *• 

f 1° " J 7. laM your hand on the defloctcr 

ront mirror can easily e , t11 boco mos distinct.) 

:C\ otob its vibration, the nn,~5 . . aB a con sequence of 

Considerable vibrntion of ths^s.^ . J4b£s . 

iho grid can he discovere y (Fi/*.69 shows on the left 

("rare brightly") on the lamp ^tion is insignificant, 

the appearance of this ±n3Cvl? ht is considerable. The blur- 

| an the right if the vibration of th Qf the vibration. 

■ring of the inscription ** e9 blurred by the r®il of the 

T - n addition, the grid becomes * ±B etched to "Nepod". 

un, luring f i ring, especially ^ durln g the flight, cabmot serve 

The blurring of the gr » for considerable blurring 

a a cause for interrupting ^M^lently accurate sighting is 0°“ 

:rid tho possibility o ** blurred grid during vibration is 

. -no nature of the image of the ox 
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Q 

P 

u 

E 



Figures - 69 - ' • 

„ ,, ^i 3 C ovoro^ during the flight, cannot 

The blurring of the gri. » ^ for considerable 

servo ,3 , cause for mtcrrvnti * ^ 

1 -lurring of tho erid tho P° 3 ^ bi » ^ „ lulT ed grid durins 

ting is ensured. The nature of the iaag 

v' ^ration is shown in Fig. 85 . 

h) c^o Of Of _ 

Tho lion- ter of tho to ’ 122 th. .Olnost reocM. 

^r/uErof 9 ofTheTonot,n; dieter circle, -Me* * — 

thousandths (Fig* 71 )* 


( 

V 


•Pit- 


% 

j 



- the variable diameter circle. 
a*-XU Dirfnetcr9 14 a the rhombs will converge .when 

If tho base is sot to loss than 4 , t o the amlloet poa- 

"“'the dietance ft- * »»■"» 4l ””^ 

10 ii ' oet9r n ( ^ g ; Sb,by U 3 certain (Fig. 

• ^ Rhovm on t „v, mbB will diverge to the 1 



Sanitized Copy Approved for Release 2010/06/02 : CIA-RDP80T00246A056900030001-7 


^anitized Copy Approved for Release 2010/06/02 : CIA-RpP80T00246A056900(^30^^ 

- 101 - 

hu t on convering will differ from the afloat “* !*?* ' , 

71 n bv a certain value. In the range of baaaa from 14 to 22 m 
2r of the variablo diameter circle varies, reaching 

iZcst not tho analloet value, even though *** ^^OOm. 

, nt o tho sight is varied over the whole range from the 

n. TRANSPORT AND ST ORING Qg THB SiffiT.!- 

a) Transporting tho sight • 

. , a- oust bo transported In It. pnoklns c»» 

2 ) Whon tronsportlnf pack t ^*^ C “",^lLr^v>t . *>ock 
.., ith wood shavings interposed between zoo 

absorbing mat under the P ack ^*^®^ handles up during transport. 

5) Tho packing case must P or turn ovor ** C aaos. 

4 ) It is sa&js & n m tofb m SL- ^ tho meting lover 

5) 3efore packing the sight n +V>Q mrrect poaitl 

-i JL. ^ 


sight in the case su* — - 

4opod” ana nako sum of the cornet portion 

. . a . 


: :: :r s - - -- 

6) Pack tho 3 i 3 bt equipnont In otrlct . 

, +Vir> cover of tho cb so | 

inductions , placed on th„ cover 

b ) Storing the ^ nost dangerous 

The citht ® 00d (humiatt,) content. To «•» 

factor tor tho nijht 1. hi# ” independently of the period 

..no possibility of nochanicol a« ■ o ^ m . pncUna ««• 

' .^ht. With its . at.nres 


cr storing keep every *** ** «■ ~ .halve. » *— 

Tho cases «lth the ^ without oc trace fine too tl on. 

with the smile st poss i8 

of temperature. storing make sure that no 

Before packing the sights 

aiooinc that broa!:as os or dsma B ed dot f “^^owctins.covw 

1 ) there are no wo . ubleP , connectors pro 

"11 ter , send-transparont nrrro * . 

_ pm t. (diol..«-« 

2) The moving P (*uic««el i» 

normal manner) \ colourj if At is p 
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in a case* 

aa -oa rocort the pl-0 with a waterproof putty * -an* of 

soldering iron. 

The arresting levor nust be set o ° ? * in 3 fortnight 

Chock the state of sllloosol not loss than onoo 

id } if necessary , replace it* 

Before instiling the sights 

1) chock that nothing is _ neatly wit h a clear flsnno! 

2) wipe the lens, deflector, lig * at n0 damages have oc cured 

5) sure by " n ^^^o/thrdruia, dials and controls > 

4) check the free notion of th - 

5) check the state of the silicage^,^ ^ a voltage of 27 V 

6) connect to a source o f set to "Nepod" and 

10% switch on and with the jesting U ^ motor tum3 with 

'Gyro" nake sure that the law « lit ana 
■he lever set to "Gyro". 
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ion cr fault . 


Alt' 


* C use 


to "Gyro "the 
\j*jS not work , the 
r 'iocs not revolve, 
illumination bulb 

, not light up. 


c) A burnt fuse , 

b) Brock in the electri- , 
cp. 1 circuit to the jun l 
ction box or inside it . 

• c)j?olse connection of the) 

slating head rheostat, 

altitude connector and ; 
renge speed mech nism | 


c)Reconnect connectors 


The im^ge of the grid 
‘is not visible w hen 
|s witching to "Nepod . 


a) A burnt out illumine- . 

tion bulb . I 

b) Interrupted lamp car ; 

cuit 

: c )No contact in the lamp . 
: holder 

d) Burnt rheostat i 


* 1 a) Rep lace the fhse 

?>££! £ in the. b) Eliminate fault found, 

Sion box in the section | 

"Deck supply iermin ls . 

(1 und 2) ,ost -bliahed the 
source of demugs using 
circuit diagram 

c) Chec k inscriptions , . 

a) Gheck voltage acro^ m^- a) A r^St^lth**! 

! tor circuit in female con- » switched off 

FpSSVSf&T/ ; »>«“ 

“g’&is.s s sfsjssijs" ! 

SK^c^SS*^ «SpLc. «„ -tor. 

motor contacts. j 

I c) Check the motor circuit , 
i at the contacts of the 

I arresting mec h man ; 

a) Check by outside inspect 

tion . . 0 

b) Check whether there is 

voltage between the l.-mp 
holder ebd the right ter- 
minal of the illumination 
rheostat. ' 

c) Ttere is a voltage in tne 

termin Is, the bulb is in 
order 1 

d) There is no voltage on 
tte left terminal of the 
rheostat and l^mp holder. 


Replace laap | 

b) Check with the vol- J 

tage switched off andj 
repair electric cir- j 
cuit j 

c) Repair contact 

d) Replace rheostat vin j 

repair shop) ‘ 
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Fen 


i‘ the ^rid is not . 
b ic,v.ten the level , 
on"G;/rc"or the image j 

c oaai derdbly shifted - 


Broken spring bolt 


Switch over to ^ p ^ rc ^ 3 atrcuchened pert of the 
mJco sure .that tbo ci R in direc tion of 

visible in the field rotation the motor 
of vision 


f^noflxs^ttm 0 b) Gyroscope out of be 

supply not i csa ! lance 

-3,4 V 


of vision _ , 

a voltmeter a > o T 2 io$5Y 

the voltage » n tc r ^ t b )Bnlcnce or re ? la £?® rr0 ^ 

"3" md 4 °f the voltog: 8COpe ln repair ®h°P j 

| b) Gyroscope - ' regulator _ rld c )Tighten 2 screws ,hoia»fl 

1 c) tr. =«- i 

1 mirrorC observed with c ) Observe the mov-b le ird 

i wibrution on ) stationary grid 


c) Observe n* “' / d ~ ith the 
stationary grid witn tne 
sight working or ty checking 

the deflector —y . ; , 

Make sure "SS* ,«c c*le s 

slips on the bcCLt-puiiey • * 

wten pulled on 


Screw on with a screw-drivej- 


Seod-trE' ns parent mirror 
oken 


Outside cic^a^S^ 


Inspect 


Tighten screw, seal with | 
nitro-lcquer j 


Replace and check 
the ranging 


— - ~ 7 i Outside d 

tight filter hrckai — - 

The rcngT^um revolves 
with difficulty 


Inspect 


Replace 


coble do- a) Adjust cable 

b )i C iSl d friction of' b)SS d wi^out sighting ! 

belt pull cy on the heau 

shaft 
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IviITt" 


Causes 


sr tsa 

i drum 




c) Change the drive of 
rang drum 


i arum _ — - , 1 ' out the job occor-1 

_ » ■), 1 .o)Measure with t.h£ devi— . ^ 3 *! . a*-- 

TT^ecisslon a)Chcnged quality of 1 - p and. stop- • etn S 

: free of preclusion in universal ce . ! on 1 

gyroscope ften ) to ! “** nt watch a»ro 


gyroscope 
less than 8 8ec 


joint , 

ib)wecr of universal 
joint 


UUb 

cing to the instruction, 
on lubricating P Av . ot ® ° 
grroBCope universal jov 
. b)Heplace gyroscope or u; 

| vers cl joint (In a re- 
pair shop ) • 


Tit on 11 -GSo-^F^ra^ toterf<reD “ | 

Nation offadio-system ’suppressor ting a nd radio equipmen , _ 

arply deteriorates ! 


~ pronnirf on the 'interrupted circuit of wiring 

®i£?b!rtttn,the | doping button diagram 

ro scope strikes against 
e limiting stops 


'Elimin-te fault found in 
circuit 



gles of sight are. n6t 
med 

«les of lag are not 
med 


Check sitting angle 
circuit using wiring 
diagram 


Interrupted circuit 
jof angles of sight 

TS^P«J «*»“* ° f ' 

1 angle 8 of log ■ 


i m 


! ITT the voltnge swit- a) Bepluce relay RP-7 with! 
^^uddon turns "v^en '*£? on in the sight a good one . ! 

siltot isugc of grid is |b)Bad contact bet veen^ a)whon shor tening wire , 

unldColectromagnetic Sfof aight J body ' 56 in ' j 

ooe of gyroscope ang- b 5Sr y -,°* S relay should clock , 

rin not fUnc- of pl^ne characterizing proper ? 

functioning of relay 
RP-7. 


■a 


;ope o* 

; a of turn do not fhne- 
Lon ) 
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T alt 


Cruses 


■■ ^t^TH^E-Iotror cn use 3 gliminTlon of fault 


c) Burnt shunt resistor 
| r 2 = 55 Ohms 


1X15 1 WAtxi " . 

ween body of junction 
box, body of sight ^nd 
I body of the plane. In c. 
good circuit sh rt cir- 
cuit must occur. 

!c)Test with <sn Ohmmeter 
1 between termin.il 10 or 
! the junction- box ter mi- 
! Si Sna of the relay. 

I The resistance must be 
j 55 Ohms if circuit is 
i in order 


w r 

r ing contact between the j 
junction box body and • 
sight body (body of plan* 
t^y cleaning the contact j 
surfaces . ) 


c) Replace resistor 
i r, = 550 Ohms 


filament, stop of 
cle ctromf-gnet ic 
jftop lubric nt got on tej 
contact and the circ " j 
lnr collar broken or j 
unsoldered le.ad in cir- 
cuit of electrons #ietic ; 

limiting device 


d)Bent 

the 


|b) Connect wire 58 in e * j^^ust^cjrrect contact 

■ function box to the juxi-| -90!““ ” — 

ction box body , where the, 
olectromjgnet ic limiting 
device most work in ana- : 
logy to the work with , 
the damping button ! 


t 


sv/itched on. 


I 


with a circular collar 
wipe contact surfaces „ 
of collar and fila®ent 

with cotton- wool, soaked 

with in spirit and lot 
spirit evaporate, remove 
the break on reaolder 
wire in electromagnetic 
limiting draiit . 
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_. nESCPlPTION OF THE SIGHT ASF-3P VITH'iH MCTBOilACWTOIC 

* LIFTING device for the angles of deviation of the ) 

gyroscope* 

- + _ f n improvement tho sights ASP-3P aro now produced 

* z jrr,~ ««— » »*“• — ; ssrsr 

t0 follow «. tor tot with ' field of nalon. 

rrssrw^--— rr.sr - 

.xsssszxs. ~ - - — — 

. ,-o^t for tho individual units. ^ „hlch are not part of 

hclow.n loser! i^tlon W 8»« „u «* * ‘hose 

,V c.'uipnont of tho previous *po »•> 
uni ts , 'Ilf forlhit in their nochsnisn.^ 

■ ht 4) consists of tho followin'! ' 

Tho couplets svjh ( rheostat. 

1 . Sighting ho-sd with the rm. 

2. Conputing ncchiniam. 
g. spjed ne ch^nisra. 

... Altitude nechnnisa. 

v. Junction hox. 

6. Voltvto r ^“^ ltln3 device. 

7. EloctronUj ^ quoorcssor. Uniting device. 

3. Kollo Interference suppros ^ UltWi 

.1 now unit in tho oouipne pgmclM 

^ 0 TLTi for the ^ 

of operation of the > the «£-«£ . s?8Ci sl hut ton. 

contra to the ^ ~ ^ 

oloctron-vjnottc for donation, orcoo ^ 6MiC0ntact 


the 


rrsTon"- 

xno olectrou^ouc ^ - « — * 


- r ;:;r™ - - — op 
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% -.1 Sf f- ' ■ ■: ; "V - .4 ki- J 

, ■ : V- i ■■ : : ; •: *v-s ' I.,-.; - f'i 

^ . r ^ ; ; ^ ^ '/^.r l". ^ 

' ' "'Mi ■ .-•• v 

••*• ^ Vtee tronwetic Uniting 

rci ^u";rr x , 

aovxca l^Jgtins^ , ■ «tK 

3- speacl nechanlan , ;. , : r ; -V% ' ^ 

4 - nltitude nechanisn » '•' / 

5 - junction box *, # 1/^ 

— ;|| 

. i^troErpnotic lipUing devlcoi- ' • x v5 

7 ( 3 3c Fig. 75) 

The box of tha electromagnetic .which has nountod in- 

consis ts Of 3 body -**« ^ ser having a c T ^ c ^ ct 

“•ars*« »*--* ••“• ,,,„ 

circuit of the relay. ti Uniting device is 

The box of the aectrona^oti^io^ ^ uth a threecore 

function box by neans of a 

ml a three-pin connector. ^ n , Q QliL U Fi S‘ T4, 

JLfi deviation of the 

- -« ■ ZZZZSSZ * * — * “ ranG6 - 

Sirntcldns on ^ In tho nttnonac. . 

«» contact in the shape of 

Two contacts nslo ° ol> ant. ! 

to the batten of the rf**-* Q 



«A’ 







" *\ v"'t -i V. 
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. , h0 „ r , M ™ tuna. to tom throw* an anglo 

f m -to than the mrror noont sot. near the "ott-olcal .top 
li itins ta^lo. . t „ th o bottoo of tho nlrror no**. 

n1 ^ coluTj ona’clc. tho circuit of the rolaj «ln.ains BP-7. 1 
touches the collar ? ^ 6lrcuit with a roaiator r 2 . 

^ rel 7 naxinun currant passes throush the lead coll 

• 3 reaul 0 strong miotic field Is produced, which h^Lds 

^ the b “ ° f **“ *■- of tto 

Rang* 



S-s 






SlgfrtiuC 




~ tvin si^ht with the 

-7- tMiri circuit diagran of tYie J - 

oloctronc pwtic U-^^Utit (r -«-* 

,, . acrioa m.istor of the nation. ^ boater 

T" - thcruorosulator (t Wj^ nont '^ry hooter ( r = » ohM • 

(r = 25 Ohns), °2» °3 ** t r ( r = 5100 Ohns) } 

- - spark suppressing re = 6l0 Ohns) , 0 j 

, r«r - 5500 turns, r „ rt +50 nVwl<l r ,,nin-l*' — w » y 

- _ heater relay (w nax = 17° Ohns, u_ aproatlng < 

r - illuni nation rheos •- 11 otor DOA-sb, or e loc1 

22 V ,12 W, Mg - ^f^nirror (> - 575 Ohns), 0 b 

t, c t, 0 n - electric heato^of o t ta8)j ^ _ ^»ted altit, 

heater of the lens of the range rheos a **10 ^ cirC ult 

R R - nltitudo shunts lQad circuit, » a 10,7 + 0» c . 

reel. tor t B* « rt0 “ ° . coll of lo.a coll O**" 0 

r:3lstor cr - « * 0®.)^ rhe ortat, - » t * 

V Sh* c - vortical 1°* 00 

- + 5 Ohns)» c c 
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t.nds to turn through an angle 

» the gyroscopo tends t . + t he taochanical 8t0? 

ocis f . 'tfhan the airror nount gets no nlrror nount, 

srsufr - - rzz 'zzzz-z - 

«-»• t th ° circuit u 

, 5ha relay opo^ w ™frrant passes througn u>“ . ... 

® -.+ of this the noxinun ctfrren p produced .which holds 

s - - - - 

the ,^'scopo cup -ml ?r 




,.,i :or.t-il Xu." +«•» 


V*rUff* 


si^tiue 


nf +he sight with the 
. t * nG 

i£i_J^ Mrd * ^tic limiting device _ _ 70 Ohns), 

torooresulnwr ( ^.^nentnry boater ( * 

K Ohnsl, ° 2 » °3 " W' 1 * (r = 5W0 otoa) ’ 

Hnark suppressing resis Ohns) . . 5 + 0,5 )i 

Cr X l* * 55 ~ t T ^ -• 

R"r, T-V^ notor sits &>• °* ■ eloctri0 

R - oloctrlc hoato^ w)i ^ 

F' - s.s s-«*' ~ sS; . 

- rr: ~ -vsr 

■ ” :vs”*jr:*» -* <— ■ 
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, to turn through so Mglo sur-paoainit the 
irror count goto near the mch-nicsl stop 
74) fixe- to the bottom of the mirror mo«t 


. fflin C nn>^nt passes- througn 

ixaraun cur - or0 duced .which holds 

itrong 1003ns tic field is proa » ^ 

.vents the blurring of the image of the ;j r - 



;7 Jr ; - 


i, ' r-ii 



. - liiii 
vS Ilii 

? mmsm 


Range & 




& S" 


/f 


S'A» 


if 


no 


:i::ontal l a .' 




Vertical; i ;! 4 -^7^: 


Sighting l« aa 




M*a3S ' 


V:./-- 








- +hfl gi^ht with the t 

-uit diagram of -he s o j 

Agnatic limiting ' 5avlc0 ’ (r » 6.5 - ?° otos) ’ ' 

of the he3ter I s 

(t out 47 i ^ * 1 / r* = 25 Ohms) » ; i 

^ “ sw • At ,i.. rv heater t r *■' \ 

- supplementary \ . - h 

raaiator (r - 5100 >. { 

%500 turna. r - ® - >• j , 

1 tot (r., = 17 ° « U - arresting con- |,j 

gyroscope motor 0 tos>, 0^ - electric |* 

hG ato^ of Q the^ ^ . d '^ n3 j? Ut !°shuntei altitude 

(r = 200 rheostat | »i 0 circuit 

ahunts of ^ circuit, - a l0| f + 0,0 01 

' 13 ° r oil of leal (* » 1020) ’ gAg coil ('*=5000 

■ ~ ' C ?Lt. c.„ - horiaontcl US 

- coll (w*5*«» r ; :'i 

.7 ; 




7/ 






i gfe 




£ ■ : ■■ 


i .. \ 


' ; F.; ■ 


1 


M y . 


• i ir.j 


SP;; 






* ' ,|* ' ^y. -v:"- i r V A .A / AA d A 




Sanitized Copy Approved for Release 2010/06/02 : CIA-RDP80T00246A056900030001-7 



Sanitized Copy Approved for Release 2010/06/02 : CIA-RDP80T00246A056900030001-7 




r 2 - fixed resistor < r * 55 Mm), ? 2 

c - condenser 2 uP | tR Q lin - contact of 

1 vie o , ^ h , S 2 y \ Sg T » *x\»h f - 

100 + 0,5 Ohms) * \ 2 h» *12 v ** m *°° ** %• 

PD 160 (lcl.5) voriablo resistors of tho Doohenlsa 4 (speed), - r 
^1 h* v* R i p “ PD160 - potentiometers for introducing anguish 
mranetrs of the mechanism 3 (computing), ! ’1 

n l4 h» R 14 v " JUS "50 } R 15 ft* ^ v - JUS-1000 | Rgo h » R 2o ▼ * ' 

PDR 500 - vnriablo resistors of tho nochonisn 6 (altitiiie), 

C - sighting coil w = 400, r = 20 + 4,0/- JU&-50. \ 

•j o T E : For suddon changes of position of tho turrotj in cases if 

forced operation, it is still necessary to use the damping * 
button otherwise, the electromagnetic limiting dovico noy 
bo damaged duo to braking or bonding of tho filanont 12, 
fixed to the bottom of tho gyroscope mirror. ' Jtk 

Tho main circuit diagram of tho sight. 

Unlike the min dingran on Fl3.ll tho circuit diagrnn in F1 E . 75 1 
includes tho oloc tricnl circuit of tho oloctronngnotic litdtina do- ■ 

vicGsiotilt with above. . 

For n thorough acounintainca with tho circuit diagran of tho olght 

Us description, given on page llo point 5) rust bo 00 ““ . ' 

Tho wiring diagrnn and tho dlferau of installation io ohom in 

Fig. 76 and 70. 

Fig. 76 pns© 112 
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Tho jvn<J 1 
units of tfl| 
^blcs. 

'Y' unit ,tfl 


Junction boxi 


. 77. _ 


Junction . »r piin ; 

1 - ’• iy *, 2 - e mboli to ( torri.n £ b jf^ oa tat" { 

4- cubic "Si -.htia'i nc, . * ' "Computing "» . . «.• 

G- -ltitu’.o cubic , JV.i'ctronopnotic li ItinG * 

0- c blc "Button on - ^c-ct G^ volt^c regulator. 

9- cubic "npoeV » iU C ■ L 


<T“ 




I *«»*■» fflL V?8ms 3 ' h 

B ; 1 .rv 1 A p ^ 


IL _ 


S ’ fT$\\T\ 

, Alt'U^l 


Computing! 

ij-echunisaa' 


iUppro° cOV ' 


Dec!; supply- ^ 

ban! 


j^ecT^nitWLpQp^^e gvatch 


instill ution of tho 


units of the sicht. 
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Twelve - pin connoctor of cablo 4 ,narkod "Sighting hoad" is 
conncctod with tho connoctor of tho sighting head cable* 

Sovon-pin connootor of cable 5, narked "Hheostat,i# connected 
vdth tho connoctor of tho rang© rheostat coble* 

Ton-pin connoctor of cablo 6, narked "Altitude", is eonneetod 
'•dth tho connoctor of tho altitude nechanisa cablo* 

Fourteon-pin connoctor of cable 7,r.aricod "Conputing" , is connected 
v.lth the connoctor of tho conputing nochnnisn cable. 

Tiv four-core cablo G is connected with the transition sockot Which 
V t-o thrja-pin sockets narked "Button" and "Liniting dovico",to 
•b.ich arc connected th.. connoctor of the daeping button and the 
-nnoctor of tha cable of the Uniting device respectively. 

Seven- ain connoctor of cablo 3,narkod "Spoed", is connected with 
■ c nnoctjr of tho spool ncchanisn cable. 

,' le 10 i3 connected with the voltage regulator. 

fooplcnont. . 

T ,.-,T CTT n M OF TUB £ && Sz2£ m S S S SU. 

1. Definition and purpose. 

, Vico P-3P for chocking nna ropuirliV! tho sfcht consists 
• tits ^switch. Tho contrivonccs P-1 - 

"Itch, '.re inton'.ol for ’■ m fraa ths turret. They 

■in-; contitions without roan n . ^ chock tho '’oin chn- 

n relt with u sufficient -Iciroo of ^ clrcult 

r ictoristics of tho instrua^to: Proo^ss^,^ 

zziuz i- --?;rr rrr ”=■ 

functioning of the sight by ncasur ^ and norG M curato 

in Main electrical circuits. For n °*° ial rcpairs.the sight has to 
tests, as well as fo ^ Ca3 £^ Shocked on tho tost-stond SFP. 
bo dionounted fron tho turret • 

CONSTRUCTION OF THE DEVICE. 

a) Optical tube. 

■ , w _ 79 ) Of a tubo with a ball and 

The -ntlc.nl tubs consists < 2 th0 rctioulo on i tho 

okot joint 1, currying the objootlre 

4 . 


Fig. T9 
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i t 

\ . 1 , 




• 7 t 


S. 9 


Flrr. 7 9 « Optical tube 

Tho tube with the ball is fltto'l Into a spherical recess of the 
r ,, ctet 5 . A collar 6 tightened * a mt 7,1s screws! Into the 

’ rocket 5, for hoi line the tube aogroea.Tho vol 

Tho reticule has eroes-hnlrs with ^ lTI \ mtion 

,f the smallest Uriel n correspond* to 5. « «** 
two circles with angular values of their radii of 1 and 

z i 

Z7j’*?o?ir»ZltTrest ProP-* ~ r °' , ' ln5 ^ 

the lugs on the sighting head body. tlcolo to coincide with 

For adjusting ZZ^« » ' 

the centre point of the sij. 

a b! of ^‘tTtc the posit! on -load- , 

-rr t0 colnciao ^ 

the centre point of the Bl f*^ rtl08l p03lU on of the cross 
o) adjust corroot horlton a ^ bsll and socket Joint | 

hairs by turning tho tu 

f) re tighten tho nut 7 canb e brought Into focus h, 

If the re ticulo layout ^ ^ 

revolving the »ou ^ acting rf eight, hath 

*. An of tho switch permits w 

The construction or 
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I with and without electromagnetic limiting dcvicos. In tho sight with 
tho electromagnetic limiting dovico tho cable (going from the gyrosco- 
pe, has a connector with 12 pins, tho ono without tho dovico with lo | 
nins. In tho basic circuit of tho switch the chocking of sights With 
tho elcctromagnotic limiting dovico is foreseen. For chocking a sight 
without the electromagnetic limiting dovico it is necessary to omploy 
m adaptor cable that is part of tho equipment. 

The switch (Fig. 80) is mounted in a box, the top plate of which 

carries : 1 - knob of tho switch •, 

P _ on-raved dial marked with tho following chocked para- 

^tL'nuSor’of^c loads 

10,24,14,54 (lower scalo) | 

3 - Two position switch - "Checking of bridges" and 
"Checking of currents ’ j 

4 - sockets "A" for connecting milliammotcr •> , 

e _ sockets "V" for connecting voltmeter J 

6 - !§£ Sth th? inSf 1 of P th?oSo^" s sieMiS n ^'' ! ' 

from the junction box* 

1 - SS 1 ' °toSlml’p("? 0 o r of 5 t’o P SotoJ r ' •Sin. Scad- 
from tho sighting head. 



3t& W2, 


m 








3l- ■ 


% 
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I with and without electromagnetic limiting devices. In the sight with Kj 
the* electromagnetic limiting dovico the cable t going from the gyrosco- 
O o,has a connector with 12 pins, the one without the device with lo Mr 

n ins. In the basic circuit of the switch the checking of sights with S 

the electromagnetic limiting dovico is foreseen. For chocking a sight 
without the electromagnetic limiting dovico it i3 necessary to employ 
adaptor caflNjHfe rt ouipoont* 


witch 


Switch. 
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with and without electromagnetic limiting devices. In tho sight with 
tho electromagnetic limiting dovico the cable , going from the gyrosco- 
pe, has a connector with 12 pins, tho one without tho dovico with lo 
nins. In tho basic circuit of tho switch the chocking of sights with 
tho electromagnetic limiting dovico is foreseen. For chocking a sight 
without tho electromagnetic limiting dovico it is necessary to employ 
m adaptor cable that is part of tho equipment. 

The switch (Fig. 80) is mounted in a box, the top plate of which 
q * 1 — knot) of tho switch i 

7 . on-raved dial marked with the f g}°'g ne , para " 

loads 

10,24,14,34 (lower scale) J 

3 - Two position switch - "Chocking of bridges and 
"Checking of currents $ 

4 - sockets "A" for connecting milliammcter *> 
c _ sockets "V" for connecting voltmeter $ 

6 - !tin? SitE thS inSf^th^cS^^SisKToM" 
from "the junction box* 

from the sighting head* 




*A' 
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r 1 

'•J-: r 

S+F - j f 

L . i . 

s *- 4 — ‘ H 

4** U H 

rS) f 


ifiSt.' 


T 


sj 3 fc| 

^7 1 

• ' t 

...l : 


r fJJ 
r r* ^ 




F la. 81 « V/irir^ diagram of tho switch. 

Tho switch is completed with two adaptor cables for c oc , V 

sights , who so connector "Sighting head" has 10 contact pans (the 

^ ,h ** 0 

where: 1- and 7 arc terminal strips 

2- and 6 banks of the switch J 

t — - - — - 

magnetic limiting device. 

3) procedure wb checkino 1112 aM ® BY ^ ° F 

THE CHE CXINQ IE VICE. . 

" ' T h . lrv , romovod from tho turrot. 

mo aKSht W Ch °!j 0 !«*^°o a n'loa 1" «>° turrct „„ 

All motions of tho sigh* »• nocessary to disconnect tho cable 
For chocking tho sight i the ml ts marked "Mating ao 

■•orked "Sighting hoad" an* c080 tho connector of tho ca 

from tho swiicn. 

m- , connectors 
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" Sigh tin 3 hood" has 10 pins (in Bights without an aloetrteagnctlc 
limiting de vico), adaptor cables have to bo usod* r ’v 

The optical tubo is attached to the sighti ng hoed Is fr o nt of 
tho do floe tor and is tlghtonod with tho two screws* When adjusting 
tho tube wo must sou, that the howls of tho brackot sit p rep S id y 
without rooking on tho lugs of tho sighting hoad before adjusting 
cross-hairs of the tube to colncido with tho contra mark of tho 
sight procood as follows* 

1) 3ot tho switch on tho cover of tho box to tho position "Chock 
Bridgo " | 

2) Adjust tho voltage to 27 + 10% ) 

5) switch on the toggle switch } 

4) after a period of 15 minutes check the stabilised voltago 
which must bo 22 V. If necessary adjust tho voltage with tho 
id Justing screw RVU. Tho voltage is checked at tho socket "V" 
with a portable voltmeter } 

5) sot the switch to tho position "Load " ; 

$) sot tho arresting lc.or to "Oyro". Tho dial of bases should 

bo set to 15 - 20 i 

7) adjust tho rant- dran of tho sight to D = 180 s 

8) adjust tho cross-hairs of the reticule to ths centre point 

,ria. *— r" r-» ~ >■ " 

torn gives an inverted imago (loft to ri., • 

, the circuits of tho angla 

a) Checking the correctness of the ci 

Sot tho switch to the position ST 

z on tally mako sure according to the change in tho 

inglooT , the value of which ng ^ ^ adjusted rango. 

angular spood of ‘^^^Lglos f It Is necessary to test the 
for an accurate Chech ot ^ ^ typ0 gpp. / 

instrument on a spocial . 

b) Checkin- of angles of ver ca • 

"Vort.lag"* instrument is 

Sot me switch horizontally to tho loft 

nod vertically dooti through 50 --ohanlaa control Is sot to tho 

tho right through 60°. Tho .7nt»l to •* *-«- ■*»*• 

pool ti on -1000- and tho Wood noohanl 
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Ad just in accordance with tab.l different values range on tho 
n , a ai -a of the sitting head j road deviations of the centro point 
of tte Sighting head grid from tho cross-hairs of the tnbo and 
- them with tho values in tho table. Tho centre point ehould Aviate 
^ n tho cross-hairs down-wards and when turning tho sight -up-wards 
^xou-h 30°, the centre point should deviate fron the cross-hairs 

uo-wardc. 

T a b 1 0 la — 


vie "1 la 7 
l:s t:l crane; 


Vortical lag angles 
400 600 
32 ' 50' 


+ 20 


+ 20 


800 

1°09' 


T u. 
cent: 

V * 


c) Checking th_ angles. 

- switch to tho position "Sight". Turn the sighting head 

on angle of 30°, for zero position horizontally, 
of the altitude and speed mechanism controls is 

- Ad lust the r;n--e on tho range dial according o - 

S the t-bl > 2 and compare the angles^ as measured 
given in the tabl, 2 -na (Tab . 2 ). The 

r-ti-'alc with the values, given in the ~ 

pLin't of the sighting head should deviate from the cross 

•inwards. 


600 


r.ar.ge 
' agio 


800 
31 * 


:r --r.ee 


Anglos 
400 

t i v “' i 10 ' 

d) Checking the angles of horizontal ag 

« i vr- Tom the sighting head through ™ 
S* the switch to "Horiz.lag * Turn ^ ^ ^ ^ * the 

angle of 30° to the loft or ri^h . ^ ^ ^ gpced ■****• 

vortical direction is not ^ mechanism to "1000". 

to "900" and that of the •l ti tab ie 3 and measure the 

«U «... c^or. *• w 

h-ritont-a ** « «“ th. olght to OK, left. tho 

• t, TlTon in the tnhlo. *»» 

.. r * r .; P ,l„t of tho KS»t obould Oortoto 
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TABLE 3. 
Horizontal laj angles# 


Horizontal 

'r ;1 os 

lalor uice 


180 
38' 
+ 20 ' 


400 

1°03 ' 


600 

1°39' 


800 

2°17 / 

♦ 20 / 


+ 20 +20 

g) Chocking the corroct functioning of tho altitude 
.mcl spaed mjch.^nisnu 

In order t ' chock tho correct functioning of tho ->ltitudc and 
... ,i n ''h -nism.sat the sv.'itch to "Horiz.laV’, and turn the sighting 
,V t? the loft through 30° and vertically in tho zero position, 
th'' r ti"c drum to "BOO" • 

s,t the altitude and speed controls to different values of olti- 

. t-ih i ■Rend of*’ the deviation of the centre 

-ale and snood as liven in tab. 4. Read ol. tn~ q.vj. 

■ i-t tra tho ortso-htlri! oni compere tho volucs ottoinod with th- - 

. 5 v n in tho tohic. Tho contro point shoull shift to th- 1- 

■/Vincr -sing sotting on the spooi ditl tho oontro pottt moves 
th. oontro point of tho croso-hoirs to tho loft ( jnslos inor 
singl.whilo for lnoronslng settings on tho fLtitulo iliL the oo 
p,i/t novos tow oris tho oontro of tho croso-hoirs (mjle. lee 
th. so mechanisms function corroctly. 


■ 

I 

r , 


T_Q_ b 10 ii 


Sp ;0d 


Altitude . 

300 

600 

900 

Tolerance 


1000 

4000 

10000 

46' 

32' 

16' 

1° 31 ' 

1° 04' 

325 

/ 

2° 17 ' 

1° 36' 

48 

p 

+ 20 ' 

+ 20 # 

+ 20 

corroct functioning of 

the sight 


s z - — 3 - 

functions correctly. ^ procession movement. 

„„ h to "Horls.iss* W *==>>. of tho range control 

tho flighting hong ^ 
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^ i1u3 t .1 deviation of the contro point to 4,5°. It is recoomendo^ 

- to turn sighting head hy revolving the whole turret hy hand. Quickly M 

Ltch from tho position "Horiz.lag" to the position -Precession H 

^ moasuro by me and of a stopwatch tho time nooded f °^ thop ^ 'H 

of the centre point while returning towards the centre of the M 

J o hairs from tho 4° to the 2° divison of tho reticule. 

Cr °^ time of displacement must not be less than 7 sec. If the ti*c ■ 
ic within the tolerance, tho gyroscope is in order. 

4. CHECKING THE CORRECT FUNCTIONING OF THE SIGHT ■ 

I BY MEASURING THE CURRENTS IN THE COMmiN^ CIgglTS^ ■ 

The checkins of 'ttToloctric eluting port of tho *&t, ■ 

tho electric circuit for the angles £ h is ■ 

perfemed with the switch P2 end a miUleMnot-r. ■ 

oorformed as follows: subsidiary and is 

' The Che eking ,dc oltwith in thus ch*,tor,is oloJ1Ent<! .^J 

ZTZZLVZ f^tii; of ^c^t is performed 

S ft rrr V - "e^ordihie V 

5) Measure the Inputs to the^s ^ ^ ^ cortlfl cute. 

to the data in tho table of f reci3 ion at least 1,5 V 

4 ) connect tho miUi*ter stand ^ th0 curr0 „t in 1 

r r^t I' rZ the readings on the 0- 5 C0 - — of 1 

- i ’ S — — • - - vtl I 

throe readings with accurately adjusted 1 

stant input voltage of 22 V. circul ts in a similar manner . I 

Measure the currents in ^ tabie f 0 r checking tho curr0 “*J 

-ilways adjusting tho valuesg^ ^ jjjdts Given in tho table, then till 
If the moasured current proper working order, 

eluting circuits of ^/^^^ ^ble in their certificate., 
Sights, produced recently, ha moasured in tho fac- 

hich contains concrete value those given in tbs table 

, If the moamored currents ^ ^ and by lea. 

„ than * 25 «A ^ th0 ° irCUit 
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th , n . 6 mA.ln the circuits cl the wires 54.24,14 the .!»•**> *• 

r, u •" - 

N o T E si) If thc 11111X1 . b0 oorfonnoa with a tostor, 

precision, the current * J « pro d.lcn of the tester 

r"l~ lor the viluos ol current, will * corvine 

the current In on, * ^^t STto *»» 

rits ol the ^ven tolorcnco «no 1»™ SPP. 

the turret end checked - ^f^ferred to in the tohls,- 
«* noosuronunt of the =urre ol t - 15 * * «• 


in the lector, in t tenperoture r» « ' thc- 

10 r i5 ninutes oftor ewitchlhd on tta ^£' oonalttllo .. H thc current 
^ m to check the currents utder identic^ ^ ^ tine 
r,ti3uroa at other tempera » n differ owing to the 

v 

t ..npemrure depu.no nc 
thc sight itself* 

T A B It E_ 


rt . ln the circuits of the Sl 3 ht 
Chocking of the currents in 

x/ 


to, of wire in 
the junction box 
in which the cur- 
rent is measured. 


data 


10 

34 

24 

14 



Nominal v 

of current 


luo 

in 


2000 

5000 : 900 ~ M • 35 

M00 ' - S I « ID " 25 
■ 4000 \ 900 

14 ' * " +ho dial of the sight 

x/ i>. value of range on the 

dock angle 

W;1 ° ^ Iht-. 1 < •»'- 

r- 5 ^ out columns the position 

conaonuonco# 


q 

E 

H 

V 
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5. CHECKING OF DIAMETER ( f ) OF VARIABLE CIRCLE. 

- tho 0DtlC aL tabo P-1 it is also possible to chock 
3 y no ns variable di motor circle of the grid. For this 

*> 31 ' Z «„ centre of tho cro os-halrs coincide with tho centre 

’"Tof the -rid and adjust aifforont values of th, 

r on their rospoctive dials according to table 6. Mo ** 

«“ ruvs on thol P ^ clr5l0 o£ tUo sldht on tho 

tho ;li^notor3 o ~ th0 circle is mensural on inn 

«» clrcla 13 in ° 

; lV '"vr.co on tho baso and tho r-n*>. 

T fl R L E ,6a 

Dlanotcrs of a variable circle ( ^ ) of tho arid 
i _ */■ an ' 26 t 31 


9 13 ; — \ 


26 . 31 


'n % 


-ale ranee 


14 


6 . STORING AND CARE F 0 RT®^^ 1 _. 

— " +hc device is to be stored 

In order to avoid ^bidden to throw 

in \ special packing C19G# 

the case or to turn it over. device is periodically 

F , r protection ^“^uon s ro,so, except for tho pptic , 
sno '.red and lubricated wi 0 

laquered details and eabloe^ conncctora is not ^ 

Oiling the contacts o details carefully w 

using the device wipe the optical 

cloth. 
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